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, 1.0 INTRODUCTION

This Safety Plan has been prepared as Data Requirement A009, a requirement under

Delivery Order 0003 (Task IRA H Phase I) of contract number DAAAI5-88-D-0021 between

Harding Lawson Associates (HLA) and its subcontractors and the U.S. Department of the Army

(Army).

This document is submitted as an Appendix C to the Task Plan of the Hydrazine Blending

and Storage Facility (HBSF) Interim Response Action (IRA). This plan details health and safety

procedures to be followed during aspects of field activities to be conducted during construction,

sampling, and operation of the hydrazine wastewater treatment system to be implemented at the

HBSF at Rocky Mountain Arsenal (RMA).

1.1 TASK SUMMARY

The HBSF at RMA, near Denver, Colorado, (Figure 1.1) was constructed in 1959 and

operated for 23 years from 1959 to 1982. The 10-acre site (Figure 1.2) consists of two distinct.• facilities, each completely surrounded by security fencing. The yards are connected by two

overhead pipelines.

The HBSF was used as a depot to receive, blend, store, and distribute hydrazine fuels. The

primary operation was blending of aahydrous hydrazine and unsymmetrical dimethylhydrazine

(UDMH) to produce Aerozine 50. The materials were manufactured elsewhere and shipped to

RMA for blending. Blending operations were not continuous and occurred in response to requests

by the U.S. Air Force. Other operations at the HBSF included loading and unloading rail cars and

tanker trucks, destruction of off-specification Aerozine 50, and storage of Aerozine 50,

anhydrous hydrazine, monomethyl hydrazine (MMH), monopropellent hydrazine, hydrazine 70,

UDMH, and hydrazine solutions.

Hydrazine and UDMH are unstable in the natural environment and rapidly decompose when

exposed to the atmosphere. One of the decomposition products of UDMH is n-nitrosodimethyla-

mine (NDMA), a suspected human carcinogen. From January through March 1982, the U.S.

20003,130.10 - lsp.m• 08-29-8g
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P U.S. Occupational Safety and Health Administration (OSHA) surveyed the HBSF and detected the

presence of airborne NDMA within the HBSF. In May 1982, RMA ceased operations and closed

the HESF to all but safety-essential or emergency-response entries.

On February 1, 1988, a proposed Consent Decree was filed in the case of U.S. v. Shell Oil

Company with the U.S. District Court in Denver, Colorado. A modified version of the Consent

Decree was filed on June 7, 1988. On February 17, 1989, a Federal Facility Agreement (FFA)

that incorporates the provisions of the modified Consent Decree was executed by the U.S. Army,

Shell Oil Company, the U.S. Environmental Protection Agency (EPA), the U.S. Department of the

Interior (DO!), the U.S. Department of Justice (DOJ), and the U.S. Department of Health and

Human Services (DHHS). The FFA specifies a number of Interim Response Actions (IRAs) to

alleviate certain concerns prior to the final remedial action. IRA H, closure of the HBSF, is to be

implemented at the HBSF. The IRA process described in the FFA requires prepar-,tion of an

Assessment Document, a Decision Document to include Applicable or Rele'ant and Appropriate

Requirements (ARARs), and a Draft Implementation Document prior to implementation of the

response action. At this time, the Assessment Document and Decision Document have been

completed. ALA will develop the Draft Implementation Document. This section presents a

summary of the scope of work for the task.

1.1.1 Task Order Scope of Work

The HBSF IRA H Task has been separated into two phases, which comprise the decom-

missioning of the HBSF at RMA. Phase I includes planning, wastewater treatment system

selection and modification (including bench/pilot-scale testing), full-scale system installation,

analytical method development and laboratory method certification, treatment system start-up

testing, and development of a Draft Implementation Document for facility decommissioning.

Phase II will involve planning, installation of a second wastewater treatment system, operational

treatment of hydrazine wastewater, reduction and elimination of the facility hazards, dismantling

of all above-ground structures and equipment, disposal of generated solid and liq-id waste

20003,",30.0 - HSPP 06-29-89 2



s treams, and preparat;on uf a Technical Report to dozurrent facility decommissioning. The

present Task Order addresses only Phase I of IRA H.

1.1.2 Objectives

The principal Phase I objectives are to:

- Conduct a bench/pilot-scale testing program to select an appropriate chemical oxidation/
ultraviolet (UV) irradiation treatment system for treatment of hydrazine wastewater
stored at the HBSF

- Determine necessary treatment system modifications to achieve the desired discharge
concentrations for the chemicals of concern in the waz:ewater

- Develop and certify an analytical method for analysis of NDMA in treated wastewater to
attain the lowest technologically achievable Certified Reporting Limit (CRL)

- Conduct start-up resting of the selected full-scale treatment system at the HBSF

- Gather sufficient process information from the start-up testing to more specifically
define operational treatment requirements

- Prepare a Praft Implementation Document defining step-by-step procedures for
decommissioning above-ground equipment and treatment of remaining hydrazine waste-
water at the HBSF

1.1.3 Health and Safetv Responsibilities

Health and safety responsibilities for the HBSF IRA H Phase I work are split between HLA

and the O.H. Materials Corporation (OHM) depending on the current task activity. Task

activities addressed by this Health and Safety Plan (HSP) comprise primarily onsite work. The

task activities and primary responsibilities are summarized as follows:

Task Activity Primary Responsibility

Bench/Pilot-Scale Test Wastewater Collection HLA

Site Facilities Inspections for Design HLA

Site Improvements/Construction OHM

Treatment Plant Installation OHM

Initial Start-up of Full-Scale System OHM

Long Term Start-up HLA

Treatment Plant Modifications OHM

20003,130.10 - HSP
06-29-89 3



Wastewater Sampling HLA

Facility Investigation for Implementation
Document Preparation OHM

Primary responsibility means the company so indicated will provide the site safety officer,

and all work performed by both HLA and OHM on the respective task activity will be conducted

under the safety direction of that officer.

This HSP essentially incorporates two plans, one prepared by HLA and the second prepared

by OHM. The OHM plan is included as Appendix D to the HLA HSP and is designed to be a

stand-alone document. As such, the OHM plan incorporates some identical material contained in

the HLA plan. This approach to the plan was taken to provide OHM site personnel with a plan

to use specifically for their activities. Because OHM is subcontractor to HLA on the task and

HLA is ultimately responsible for all task work, including safety of task performance, the OHM

HSP is included as part of the HLA HSP.

20003,130.10 - HSP. 06-29-89 4



2.0 SAFETY ORGANIZATION, ADMINISTRATION, AND RESPONSIBILITIES

Health and safety within HLA is managed through the corporate Industrial Hygiene and

Safety Division in Novato, California, which is responsible for coordinating all health and safety

activities within the company and serves as project consultant on health and safety issues relating

to this project.

Each branch office has a designated Health and Safety Officer (DHSO). Each DHSO is

responsible for implementing corporate directives and policies within each office, ensuring

compliance with federal and state regulations, and coordinating area office health and safety

activities. In the Denver office, the DHSO reports directly to the Office Manager on all local

health and safety issues.

The Task Manager for this project is responsible for all aspects of this task, including health

and safety. The Denver DHSO has been designated as Health and Safety Manager (HSM) for this

task. The HSM will be responsible for preparing, implementing, and monitoring the effectiveness

of health and safety procedures and equipment.

An Onsite Health and Safety Officer (HSO) will be responsible for daily activities at the

treatment plant and the safety of all other personnel working in the plant. The latter personnel

will be responsible for daily plant operation and maintenance (O&M).

2.1 RESPONSIBILITIES

A minimum of two people will be present during operation of the pilot plant. The

following health and safety job descriptions will apply at the site.

Site Supervisor

The Site Supervisor will report to the Task Manager and will have total control over facility

activities. Specif'ic responsibilities will include:

- Coordinate activities with appropriate officials

- Brief individuals on their specific assignments

- Ensure that safety and health requirements are met

20003,130.10 - HSP
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0 - Prepare reports and maintain files related to facility operation

- Oversee the entire operation and monitor effectiveness of contaminant destruction

Onsite Health and Safety Officer

The onsite HSO will advise all personnel on health and safety issues at the facility. The

HSO will recommend stopping work if any operation threatens worker or public health or safety.

Specific responsibilities will include:

- Select protective cloth: "g and equipment

- Periodically inspect protective clothing and equipment

- Ensure that protective clothing and equipment are properly stored and maintained

- Control entry and exit at the Access Control Points

- Confirm each worker's suitability for work based on a physician's recommendation

- Monitor the work parties for signs of stress, such as cold exposure, heat stress, and
fatigue

- Monitor onsite hazards and conditions

S- Conduct periodic inspections to determine if the HSP is being followed

- Enforce the "buddy" system

- Know emergency procedures, evacuation routes, and the telephone numbers of the
ambulance, local hospital, poison control center, fire department, and police department

- Notify, when necessary, local public emergency officials

- Coordinate emergency medical care

1oo03,13o.1o - lISPS oe-28-sg 6



3.0 SITE HISTORY AND OPERATION

The HBSF was owned by the U.S. Air Force and was operated by the U.S. Army from 1959

to 1982 (EBASCO and others, 1988). The HBSF is located in the northeast corner of Section 1 on

RMA, to the east of the South Plants area. The site consists of two yards, each surrounded by a

double security fence. The yards are connected by overhead pipelines (Figure 3.1).

The western portion of the HBSF was constructed in 1961 This area was used to load and

unload rail cars and tank trucks. An office, blending equipment, and storage are also located in

this area. Storage facilities include a 44,000-gallon in-ground concrete wastewater tank, drum

storage pad with drum filling equipment, and equipment sheds. The eastern area was built in

1976 to provide additional storage and includes a 50,000-gallon tank and a 200,000-gallon tank.

In addition to storage, the HBSF has been utilized to receive, blend, and distribute

hydrazine fuels. Fuel materials were imported !: RMA from other sources for blending on an

as-needed basis dictated by the Air Force. The most common operation was production of

Aerozine 50, a blend of UDMH and hydrazine. Aerozine 50, UDMH, hydrazine, anhydrous

hydrazine, MMH, monopropelient hydrazine, and hydrazine 70 were stored at the site. Destruc-

tion of off-specification Aerozi.-e 50 also occurred at this site.

The maximum volume of hydrazine wastewater currently stored onsite is estimated to be

300,000 gallons. This wastewater is stored in two vertical steel tanks and one in-ground concrete

tank. Residues from drum filling and washing operations also have been collected and stored in

the in-ground concrete tank. A batch treatment with solid calcium hypochlorite was used to

oxidize hydrazine into ammonia, nitrogen, and water. Sludge from this process was disposed in

pits located in Sections 30 and 36 on RMA from 1975 through 1978. Treated wastewater was

pumped through an industrial sewer to Basin F until 1982. Thereafter, neutralized wastewater

was stored onsite, except for approximately 10,000 gallons shipped to Lowry Air Force Base.

Records of only two large spills are noted for this facility. In 1975, the fire protection

system malfunctioned and filled the pit around the largest UDMH storage tank with several

20003,130.10 - HSP
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hundred thousand gallons of water. No fuels or wastewaters were spilled. The water in the

filling pit from the fire protection system was pumped into adjacent fields. In 1976, the same

tank leaked UDMH to a depth of approximately 4 inches into the surrounding pit. The UDMH

was pumped into storage, neutralized and disposed in Basin F.

Prior to shutdown of operations at the facility in May 1982, OSHA detected airborne

NDMA onsite. In December 1982, the U.S. Army Environmental Hygiene Agency conducted a

sampling program at the HBSF. Results from this sampling indicated that ambient air did not

contain detectable concentrations of UMDH or hydrazine, and wipe samples from connectors and

nozzles indicated low concentrations of UDMH and hydrazine. (Wipe samples were used only to

determine contaminant locations, not to assess the level of contamination.) All work areas showed

some detectable NDMA air contamination, at concentrations ranging from no detection to

20.0 pjg/m 3 .

An additional air monitoring program was conducted by Dames & Moore in 1987 to

determine the level of personal protection needed for safe entry into the HBSF and to determine

* whether additional clean-up was required at the facility. Results of this sampling indicated that

the air within the tanks used to blend, formulate, and store hydrazine is contaminated by NDMA

in concentrations ranging from 0.20 pg/m 3 to 28 Ug/M 3 . Ambient air monitoring within the

facility did not indicate airborne NDMA at a detection limit of 0.05 /g/m 3.

20003,130.10 - HSP
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4.0 TYPES OF WASTE

Several contaminants in wastewater at the HBSF have been identified. Table 4.1 lists these

contaminants and their concentration range or maximum detected value. Hazardous property

information on the contaminants is provided in Appendix A (Table 1). Appendix A also lists

hazard properties for hydrogen peroxide, ozone, and other chemicals that will be used in the

treatment process. It should be noted that hydrazine, MMH, UDMH, and NDMA were the only

compounds detected at significant concentrations at the site. Material Safety Data Sheets

(MSDSs) for these four compounds are provided in Appendix B. The remaining chemicals listed

in Table 4.1 were detected at concentrations less than Resource Conservation and Recovery Act

limits and are not included with the MSDS compilation in Appendix B.

20003,130.10 - HSPS 06-08-89 9



Table 4.1: Analytical Results - Wastewater from the
HBSF Facility, RMA, Colorado

Parameter Unit Concentration*

Arsenic mg/I 0.0070

Cadmium mg/I 0.0022

Chromium mg/I 0.0010

Lead mg/I 0.0010

Mercury mg/I 0.0050

Selenium mg/i 0.0004

Silver mg/I 0.0020

Sodium hypochlorite ~in/e 0.0250

Chlorine residuals % 0.1400

Hydrazine mg/I <5.0 - 1500.0

Monomethyl hydrazine (MMH) mg/I <5.0 - 104.00

Unsymmetrical dimethyl hydrazine (UDMH) mg/i <5.0 - 1600.0

N-nitrosodimethylamine (NDMA) Pg/I 2.9 - 360

Methylene chloride mg/i 0.06 - 33.0

Chloroform mg/I <0.0005 - 15.0

1,1 -Dichloroethane pag/I <1.7 - 1.98

1,1 -Dichloroethylene pg/I <0.73 - 5.0

Tetrachloroethane pag/I <20.0

Dimethylcyanamide pg/i <20.0

N-N-dimethylformamide Ug/I <20.0

I-ethyl IH 1,2,4-Triazole Pg/i <20.0

. Endrin 'Pg/I 0.0100
Lindane Pg/I 0.0100

Methoxychlor 'pg/I 0.2000

Toxaphene Ug/I 0.0100
2,4,5-TP (Silvex) pg/i 0.1000

* Typical concentration ranges; actual concentration may vary

Reference: Ebasco and others, 1988

9A



*@ 5.0 HAZARD AND RISK ANALYSIS

Many potential physical hazards exist or will exist at the HBSF and the treatment plant.

This section discusses those hazards and evaluates the potential and probability that the hazards

will occur, the consequences of the hazards, and safety precautions to mitigate these hazards. The

potential hazards identified for this site are:

- Mechanical

- Electrical

- Environmental

- Chemical

- Acoustical

- UV light

- Fire and explosion

- Slip/fall

. 5.1 MECHANICAL

The following precautions should be taken when working around mechanical equipment:

- Stand clear of mechanical equipment, and tag and lock out electrical equipment before
performing maintenance. Some equipment can start or stop without warning.

- If moving part covers are to be removed for maintenance, the equipment must be stopped
before removal. Start-up should not occur before the cover is replaced.

- Avoid wearing loose clothing. Tie back long hair.

- Avoid contact with motors, as they may be extremely hot.

- Operation devices should be protected from unintended operation.

5.2 ELECTRICAL

The most important safety practice to remember is to tag and lock out the power supply to

equipment when maintenance or repair is conducted. First, the main circuit breaker should be

shut off; then each person should place his/her own keyed lock on the breaker and attach a tag at

2ooos,1so.1o - HSP
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* all points where such equipment or circuits can be energized. This will prevent possible electro-

cution should an employee turn on the electricity while another is still working on the equipment.

The following are general guidelines to be followed while working with electrical

equipment:

- Inspect and test equipment prior to use.

- Be familiar with the 1988 Edition of National Electric Code.

- CPR training is suggested.

- Always work with a "buddy."

- Repair frayed or exposed wiring prior to use.

- Do not use metal ladders.

- Portable electrical equipment should be doubly insulated or grounded.

- Extension cords should be three-wire grounded.

- No 3- to 2-prong adapters will be used.

- Only authorized personnel are permitted to work on high-voltage equipment.

- Do not work on electrical equipment if water or liquids are on the floor near the work
area.

Use of extension cords should be avoided. If there is no other option, the guidelines below

should be followed:

- Extension cords are to be used only in an emergency and are only for temporary use.

- All extension cords must be heavy-duty service type.

- Do not run extension cords through any openings.

- Do not staple or nail extension cords in place.

The power-control box for the treatment equipment will have a fused safety disconnect

power switch to protect O&M personnel required to work inside this enclosure. If this safety

switch is circumvented for any reason, exposed high-voltage contacts within the power-control

box must be avoided while servicing or testing the power-control circuitry.

20003,130.10 - HSP
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Likewise, the electrical power to the ozone generator control cabinet also utilizes a safety

disconnect switch to protect personnel from high operating voltages in the generator. If this

safety switch is circumvented for any reason, extremely dangerous high potentials must be

avoided while servicing or testing the internal circuitry of the ozone generator.

The electrical power input to the UV lamp ballast has an electrical interlock switch to

remove the power from the input to the lamp ballast enclosure whenever the enclosure doors are

opened. If it is necessary to circumvent this safety interlock, service personnel must take care to

avoid both the input power to and the output power from the UV lamp ballasts.

The upper contacts of the UV lamps are housed under a light shield cover. Extreme caution

must be exercised while servicing or testing this UV lamp circuitry when the lamp power is on.

The input power to the ozone decomposer heater is switched and distributed from the

reactor power-control box. These input power contacts for the high-voltage heater(s) are covered

and protected by an electrical enclosure. If it becomes necessary to remove the heater cover(s) for

either servicing or testing of the ozone decomposer heater when under power, extreme caution

must be exercised by O&M personnel.

An additional consideration for operating and maintaining the ozone decomposer assembly is

the operating temperature. The ozone decomposer assembly on the UV/oxidation reactor utilizes

an electric heater to remove condensation from the catalyst bed of the decomposer. Do not touch

either the ozone decomposer catalyst chamber housing or piping or the electric heater housing

while the system is in operation. Surface temperatures on these housings can exceed 200'F.

5.3 ENVIRONMENTAL

5.3.1 Biohazards

During any work activity, cuts and abrasions may lead to infections. The following

suggestions should minimize infections from cuts and abrasions:

- Wear surgical gloves when in contact with chemicals or potentially contaminated
materials.

- Wash hands when possible, and shower and change clothes before leaving the plant.
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- Do not put fingers in eyes, nose, or mouth while working.

- Immediately clean all cuts and scratches with antiseptic. See a doctor if swelling or
infection occurs.

- Complete a first aid class.

- Ensure that tetanus immunization is up to date.

5.3.2 Animals and Reptiles

It was recently disclosed that sylvatic plague had spread from isolated prairie dog colonies to

encompass a large portion of the prairie dog population at RMA. Transmission of the plague is

usually through the fleas or handling of infected animals. All personnel should avoid contact of

any kind with the prairie dogs. Without close contact, it is improbable that transmission of the

plague will occur. However, if personnel exhibit flu symptoms, they should see a doctor and

inform the doctor that plague exposure is a possibility.

Rattlesnakes continue to be sighted at RMA. Care should be taken when walking around

the site. Wearing high-top work boots will provide some measure of protection. In the unlikely

event of a snakebite, the following procedures should be followed:

- Call an emergency medical service or get the victim to a medical facility as soon as
possible.

- Keep vic.im calm and still. Snakebite reactions are aggravated by anxiety and fear.

- Keep bitten area below level of heart, if possible, and keep it immobile.

- Treat for shock, if necessary.

- Give mouth-to-mouth resuscitation if breathing stops.

- Begin CPR if breathing and heartbeat stop.

- Do not give victim aspirin.

- Do not use ice on the bite.

Mortality rates for rattlesnake bite victims are low, but crippling injuries can result.

Medical care should be sought even if the victim shows no adverse reactions.
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5.3.3 Temperatu e

Heat stress :s a potential hazard, particularly while personnel are working in Level B (see

Section 6.8). To avoid heat stress or heat stroke, personnel should follow these precautions when

the temperature exceeds 75°F:

- Take a 10- to 15-minute break every two hours (if necessary) in a shaded area.

- Unzip or remove cGveralls during breaks.

- Frequently drink small amounts of cool water or electrolyte replenishment solution.

- If pulse exceeds 110 beats per minute at the beginning of the rest period, shorten work
cycle by one-third.

Personnel will monitor each other for heat stress while working, as a victim may be unaware

that he/she has been affected. Heat stress may be indicated by cool, moist skin, dilated pupils,

headache, dizziness, muscular pains, and cramps.

5.4 CHEMICAL

Hydrogen peroxide and/or ozone may be used as oxidants with the UV/chemical oxidation

I treatment system. Care will always be exercised when working in and around the treatment plant.

Constant air monitoring will be conducted, and personal protective equipment (PPE) will be

donned, depending on ambient air readings. PPE will also be used whey, handling chemical

compounds or wastewater. The following precautions will be taken:

- Be familiar with the hazard property information available in Appendices A and B of this
document

- Wear appropriate PPE when necessary

- All leaks and spills are to be reported and cleaned up immediately upon discovery

- Large spills that cannot be cleaned up immediately should be reported to the HSM

- Be familiar with locations and operation of first aid and emergency equipment
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5.4.1 Ozone

High concentrations of ozone (03) (0.100 ppm or greater) may be very irritating or toxi,:,

depending on exposure. Personnel should avoid any direct or extended contact with ozone. All

piping, valves, meters, fittings, and seals used to distribute ozone from the ozone generator

through the reactor system and into the ozone decumposer assembly should L'! secured and tested

for ozone leaks. If it becomes necessary to open up or disconnect any of the ozone distrilcution

system for servicing or testing, make certain that any ozone output Žtom the system is not

discharged into areas where humans or objects/materials sensiti' ' to ozone are present.

The MSDS for ozone is included in Appendix B.

5.4.2 Hydrozern Peroxide

Contaminated hydrogen peroyide (H20.) decomposes to release oxygen and heat. In dilute

solutions, the heat produced is usually absorbed by the water present; in more concentrated

solutions, the heat raises the temperature of the solution and acceierates the decomposition rate.

Therefore, all handling procedures must ensure product integrity' by preventing contamination.

Hydrogen peroxide will be stored only in originMl containers or containers of compatible

materials that have been properly designed and thoroughly passivated. Hydrogen peroxide

removed from its original container will never be returned to it. All containers must be properly

vented and stored away from sources of direct heat and combustible materials. Adequate

ventilation and an ample water supply for iilutin- and washing away accidental spills will be

provided.

Fires caused by hydrogen peroxide are best controiled by using large q.,antities of water.

The chemical itself does not burn, but its decomposition liberates ox:3en, which supports

combustion.

Hydrogen peroxide is not considered to be an explosive. HowevLr, when it is mixed with

organic substances, hazardous impact-sensitive compounds may result. Even bmall amounts of

materials containing catalysts such as silver, lead, copper, chromium, mercury, and iron oxide can
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cause immediate decomposition and explosive rupture of the containing vessels, even if the vessel

is property vented.

Rubber gloves and suitable protective clothing will be worn when handling hydrogen

peroxide. Concentrated solutions have a corrosive effect on the skin, mucous membranes, and

eyes and will be washed off immediately with generous quantities of water.

Safety goggles will always be worn when handling hydrogen peroxide. If the chemical

should come in contact with the eyes, thoroughly flush the eyes with water for 15 minutes and

promptly consult a physician.

Although 3 percent hydrogen peroxide solutions are often used as a gargle or a mouthwash,

more concentrated solutions should never be allowed to come in contact with the mouth. If

hydrogen peroxide is swallowed, give the victim lukewarm water and call a physician.

Hydrogen peroxide and its decomposition products, oxygen and water, are not systemic

poisons. However, hydrogen peroxide vapor can cause irritation and inflammation of the

respiratory tract. If inhalation haw been prolonged, fresh air will be sought at once and a

. physician will be consulted immediately.

Clothes must be washed thoroughly with water if they come in contact with hydrogen

peroxide; if allowed to dry on the fabric, H20 2 may cause fire, particularly if the clothing is

soiled.

The MSDS for hydrogen peroxide is included in Appendix B.

5.5 ACOUSTICAL

Ear protection (foam plugs or ear muffs) will be worn at any time a normal conversation

cannot be conducted at a distance of 3 feet.

5.6 UV LIGHT

There is a potential for nonionizing radiation exposure from the UV lights used in the

treatment plant. Following installation of the selected treatment process and prior to start-up, the
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vendor will be required to monitor for harmful UV dosages. If necessary, an effective barrier,

such as window glass, will be installed.

5.7 FIRE AND EXPLOSION

In pure form, the hydrazine compounds found in the wastewater present a high risk of

explosion and fire. The dilute concentrations of hydrazines found in the wastewater at the HSBF,

however, are not expected to pose a hazard. The chemicals used during the treatment process

(hydrogen peroxide and ozone) will be in less dilute forms and will be of much greater risk.

The following guidelines are to be followed to minimize the risk of fire and/or explosion:

- Ventilation should be maintained on a 24-hour basis to prevent buildup of explosive
gases.

- Personnel should be familiar with locations and operation of portable fire extinguishers.
All extinguisher locations will be clearly marked, and access to these locations will not be
blocked in any manner. Extinguishers will be checked for charge on a weekly basis.
Fire extinguishers will be of the appropriate type for the fire hazards existing at the site.

- No smoking will be permitted on the treatment plant premises or inside the storage tank
area. Smoking will be permitted only at the contractor's support office.

- Do not allow rubbish and trash to accumulate.

- Minimize dust accumulation.

- Oily rags should be placed in airtight containers and/or submerged in a container of
water.

Flammable liquids have a low flash point and are a primary source of fire and/or explosive

risk. These liquids should be treated with particular care. The following are guidelines for

proper handling of flammable liquids:

- Be aware of the hazard properties of these liquids. Adhere to manufacturers' guidelines
for storage and handling.

- Keep flammable liquids in labeled, appropriate containers only.

- Provide adequate ventilation at all times.

- Do not mix flammable liquids.

- Keep liquids away from potential sources of ignition. No smoking will be permitted
inside the plant or in the storage tank area.
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- When transferring flammable liquids from one container to another, attach ground wi

to the containers.

- Allow for expansion when filling containers.

- Storage containers will be properly grounded and bonded.

- Chemical storage rooms should meet required fire resistance ratings.

5.8 SLIP/FALL

When floors are wet, care should be taken to avoid slipping or falling. Spills should be

cleaned up immediately to minimize the slip/fall hazard. Rubber soled boots should be worn

during this aczivity. While moving around the plant area, care should also be taken to avoid

tripping and resultant possible injury.

5.9 RISK ANALYSIS

Table 5.1 presents the risk analysis for this particular task. All the hazards discussed in

Sections 5.1 through 5.7 are listed as well as the potential for exposure, probability that the

exposure will occur, and the consequence of that exposure.
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Table 5.1: Risk Analysis

Hazard Exposure' Probability2  Conseauence3

Mechanical CONT LIKE MIN-FATAL

Electrical CONT LIKE MOD-FATAL

Environmental CONT UNU MIN-FATAL

Chemical FREQ UNU CHRON-FATAL

Acoustical CONT UNU CHRON

UV Light OCC IMP MOD-SER

Fire and Explosion OCC LIKE MIN-FATAL

Slip/Fall CONT UNU MIN-SER

1Exposure: The frequency of exposure to the hazard event

a. CONT Continuously - many times daily
b. FREO Frequently - once/day or twice/day
c. OCC Occasionally - once/week to once/month
d. SELD Seidom - once/month to once/year

2Probabilitv: The likelihood that an injury will occur upon exposure to the hazard event

a. CERT Certain or almost certain
b. LIKE Likely, not unusual, 50/50 chance of occurring
c. UNU Unusual, would happen less often than not
d. IMP Improbable, not likely to happen

3Conseauence: The degree of injury resulting from exposure to the hazard event if an injury
occurs

a. FATAL Fatality
b. SER Serious injury, including chemical exposure requiring hospitalization
c. MOD Moderate injury, including chemical exposure requiring outpatient medical

treatment
d. MIN Minor injury, including chemical exposure requiring onsite first aid
e. CHRON Chemical, acoustical, or other exposure above TLV or other recommended

standard that may not produce immediate acute effects (especially for chronic
toxicants)
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6.0 SAFETY CONSIDERATIONS

A safe working environment is promoted by exercising care and good judgment. HLA is

responsible for creating a safe workplace, but plant personnel are responsible for maintaining safe

working conditions. Accidents can be prevented by using common sense and by becoming

familiar with the hazaids associated with operation of the treatment plant. When a particular

hazard is noted, immediate corrective action should be taken to eliminate it. If corrective action

does not eliminate the hazard, warning signs should be posted, safety equipment should be

installed and utilized, and safety proccdures should be established to minimize the hazard.

Another important part of maintaining safe working conditions is continued education of all plant

personnel in safety procedures.

The remaining items discussed in this section are OSHA requirements as outlined in the

Code of Federal Regulations (CFR) 29, Part 1910.120, Paragraph [E]. HLA and its subcontractors

will comply with these safety guidelines during plant operation.

. 6.1 SAFETY TRAINING REQUIREMENTS

To ensure an understanding of and adequate protection against the potential hazards

involved, all site personnel will have participated in a safety training class that meets OSHA

standards (29 CFR, Part 1910.120, Paragraph [E]). Site personnel include engineers, geologists,

technicians, and onsite supervisors. HLA is not responsible for training subcontractor employees.

HLA will require proof of 40-hour OSHA training, annual updates, supervisor's training, and

medical evaluation for all subcontractor personnel onsite. Site visitors will be accompanied by a

person who has completed safety training, but visitors will not be permitted inside the Exclusion

Zone (Section 6.5.3) unless they have completed a hazardous materials training course which

meets OSHA requirements.

At a minimum, the safety training required by HLA addresses the following topics:

- General overview of toxicology and hazard evaluation

- Overview of toxic properties of the hazardous materials possibly present at the site
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- Overview of health and advisory limits and occupational standards

- Discussion/demonstration of environmental monitoring equipment to be employed

- Discussion/demonstration/practical session with the PPE to be used in the event of a leak
or spill

- Discussion of site entry and site control practices and requirements

- Discussion of decontamination procedures to be employed in the event of a leak or spill

- Discussion of contingency planning and emergency response

- Discussion of field activities to be conducted and potential hazards relative to each

- Practical session with safety, PPE, and decontamination procedures

Training requirements for all personnel will be a 40-hour safety course and a minimum of

three days of on-the-job training under the direct supervision of a trained and experienced

supervisor. All managerial personnel will be required to attend an additional eight-hour

specialized training course specifically for management of hazardous waste operations. Atten-

dance at the 40-hour safety course can be waived only if the individual has previous documented

S experience in hazardous waste site work equivalent to the 40-hour safety course. All personnel

will be required to attend an eight-hour annual refresher course. Records and certifications will

be maintained for all personnel attending the classes.

Additionally, at least one onsite HLA employee will have completed a CPR and first aid

course.

6.2 MEDICAL MONITORING

All HLA field employees will receive a yearly comprehensive medical evaluation to qualify

for hazardous waste site assignments. These employees receive exit medical examinations at the

termination of their employment with HLA. Medical records of HLA employees are kept on file

at HLA's Denver, Colorado, office or at the office of the examining physician. HLA is not

responsible for subcontractor medical monitoring;, however, subcontractors are expected to

monitor their employees according to OSHA standards.
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Medical monitoring will include a medical and work history for each employee. The fitness

of the employee to wear required PPE for site work will be determined. The examining physician

will be given a copy of OSHA Regulations 29 CFR 1910.120, employee duty description,

anticipated exposure levels, PPE to be used, and any applicable information from previous

medical examinations. A copy of the examining physician's written opinion of the employee's

fitness for hazardous duty will be given to the employee.

Additional medical examinations will be conducted on the basis of work performed,

reported illnesses, injuries, exposures, and recommendations from HLA's consulting physician.

6.3 SAFETY PLAN IMPLEMENTATION AND MODIFICATION

Before any activities begin on or around the site, a meeting will be held with all site

personnel to discuss safety procedures and to familiarize personnel with the potential hazards of

the site. Any changes in the HSP will be discussed with the DHSO before being implemented at

the site. All site personnel will be informed both verbally and by written memorandum of any

and all changes.

The HSO will conduct inspections of the site on a frequent and regular basis. If any

operation, practice, or equipment does not pass inspection, the HSO will notify the DHSO and

will have the authority to cease operations and/or remove faulty equipment. Unacceptable

practices and/or faulty equipment will be remedied immediately, and the HSP will be modified to

correct any deficiencies in the effectiveness of the plan.

6.4 STANDARD OPERATING PROCEDURES

The following Standard Operating Procedures (SOPs) have been developed to minimize

hazards to site personnel. The HSO has authority on all day-to-day health and safety issues.

- Eating, drinking, smoking, and/or chewing tobacco, or chewing gum in the Exclusion
Zone and Contamination Reduction Zone (CRZ) are prohibited. It is also prohibited
inside the treatment plant.

- The number of personnel in the Exclusion Zone willbe limited to the minimum
necessary to complete the required work action. No visitors without adequate safety
training will be permitted inside the Exclusion Zone.
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- Entrance to the Exclusion Zone will be permitted only to personnel in proper PPE and
with a "buddy." The "buddy system" will also be in effect at any work zone where
respirators are being worn.

- While in the Exclusion Zone, all personnel will avoid contact with objects or soils/liquids
unless the contact is necessary.

- Eyewash units and emergency showers will be located as near the source of hazard as
physically possible.

- Smoking and other means of ignition (e.g., sparking equipment) will be prohibited in the
work area, inside the plant, and wherever flammable liquids are present.

- If ambient air concentrations exceed 100 ppb for hydrazine, an alarm will sound. The
site will be evacuated until concentrations have dropped to background again or until
provisions have been made for self-contained breathing apparatus (SCBA) respiratory
protection.

6.5 SITE CONTROL AND ACCESS

6.5.1 Site Security

Entrance to RMA is controlled by 24-hour guard stations located at the west and south

property boundaries. The gates in the fence surrounding the treatment plant will be locked on

* evenings and weekends when O&M personnel are not present. Both the RMA Facilities Manager

and the RMA Fire Department will have keys for the treatment facility in the event of an

emergency.

6.5.2 Site Access

Access to the treatment facility will be restricted to RMA, HLA, and OHM personnel,

authorized subcontractors, and authorized visitors. All personnel will be required to sign in and

sign out at the treatment facility office.

6.5.3 Exclusion Zone

As discussed above and in the SOPs, no person without adequate safety training will be

permitted to enter the Exclusion Zone. This area is defined as the area inside the double-fenced

east and west tank yards of the HBSF. The Exclusion Zone will be clearly marked to prevent
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. unauthorized entry. Anyone entering this area will be required to don appropriate PPE. The

locations of the Exclusion Zone and other important features at the HBSF are shown on

Figure 3-1.

6.5.4 Contamination Reduction Zone

Before exiting the Exclusion Zone, personnel will remove and/or decontaminate PPE as

required in the CRZ. The CRZ will be located immediately outside the Exclusion Zone.

Decontamination procedures are discussed further in Section 6.8.

6.6 AIR MONITORING

Permanent treatment plant air-monitoring stations will be installed inside and in the area

surrounding the treatment plant, and HNu photoionization detectors will be utilized while

personnel are onsite. The stations will monitor the air 24 hours a day. If at any time the

monitoring equipment indicates a rise in ambient air concentrations above predetermined

concentrations, all personnel will immediately exit the area (see Section 10.0). Re-entrance. to the

* area will not be permitted until ambient air concentrations have returned to background levels or

unless Level B PPE is employed.

Personal air samples from the breathing zone will be collected periodically throughout

operation of the treatment plant.

6.7 CALIBRATION AND MAINTENANCE OF MONITORING EQUIPMENT

Calibration of the monitoring equipment will be performed at the beginning of each work

day. Equipment will be calibrated and maintained by the HSO in accordance with maintenance

and calibration procedures specified in the manufacturer's/owner's/operator's manual. Personal

air-monitoring equipment will be calibrated by the DHSO.

6.8 PERSONAL PROTECTIVE EOUIPMENT AND DECONTAMINATION

Following a determination that no leaks are occurring during start-up operations, all plant

activities will be conducted in Level D protection, which consists of work coveralls, steel-toed
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* boots, surgical gloves, hard hat, and safety glasses. Earplugs will be made available for use when

noise levels are such that a normal conversation cannot be conducted between personnel standing

3 feet apart. If personnel must enter the Exclusion Zone (storage tank area) or work with

uncontained potentially hazardous materials, Level B protection must be utilized. Level B

consists of Tyvek suits, steel-toed boots, overboots, inner and outer gloves, hard hat, and either

SCBA respiratory protection or use of a cascade system. !'n the event of an accidental spill or

leak, Level B will also be employed. HLA's Standard Respiratory Protection Program is provided

in Appendix C.

Any time Level B protection is used, all personnel so protected must go through a complete

decontamination in the CRZ upon exit from the Exclusion Zone. Decontamination procedures

will consist of:

- Washing outer PPE to remove gross contamination

- Removal and disposal of used PPE

- Showering prior to entrance to support facilities

Washtubs, brushes, water, and citric acid will be available for decontamination. All wash

water will be collected and treated by the chemical oxidation treatment system before discharge.

Used PPE will be placed in numbered and labeled barrels to be stored onsite.

6.9 FIRST AID MEASURES FOR OXIDANT EXPOSURE

All personnel will be familiar with first aid measures for a victim overcome from oxidant

exposure. These measures are as follows:

- Take steps to protect yourself before attempting to rescue a victim.

- Don proper PPE.

- Once the victim is out of the contaminated area, he/she should be kept warm and quiet.
Encourage the victim to remain still and rest. Keep the victim on his/her back with the
head lowered.

- Summon medical help immediately.

- Remove any contaminated clothing and flush the exposed areas with water.
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- Place an oxygen mask on the victim's face until coughing has discontinued.

Mild irritation of the throat can be relieved with milk.

- Artificial resuscitation should be started immediately if the victim stops breathing.
Mouth-to-mouth resuscitation is the preferred method.

The above first-aid procedures should be posted in a highly visible position in the plant.

6.10 SPILL CLEAN-UP PROCEDURES

In the event of an accidental spill of potentially hazardous materials, all personnel involved

with clean-up will employ Level B PPE. The spilled material will be washed down with supplied

water and will be collected in floor drains. This wash material will be collected and cycled

through the treatment plant before discharge.
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* 7.0 SAFETY EQUIPMENT

The following safety and PPE will be available during operation of the treatment plant:

- Real-time monitor for ambient hydrazine. An MDA TLD-I ChemKey detector will be
used. This unit will be calibrated for hydrazine but can also be used, with separate
calibrations, for MMH and UDMH. The TLD-I provides a continuous readout (updated
every 15 seconds) of ambient hydrazine concentrations up to 1000 ppb, visual and
audible alarms at concentrations exceeding 100 ppb, a strip chart recorder, and alarm
terminals that will be connected to an audible and/or visual alarm.

- Real-time monitor for ambient ozone. An MDA TLD-I ChemKey detector will be used.
The alarm set point for ozone will be 100 ppb. Other features are as described atove.

- Fire extinguishers. Two 2A:10B:C multi-purpose fire extinguishes will be available and
conspicuously located.

- Safety shower/safety eyewash. A combination emergency shower/eyewash with auxiliary
drench hose will be available.

- SCBA. Three Scott SCBAs, 2200 psi, 30-minute capacity will be available for emergency
use during investigation and clean-up of leaks and spills. These SCBAs .will be subject to
monthly inspections (see Respiratory Protection Program in Appendix C).

- General use first aid kit, contents approved by HLA's consulting physician.

- Sorbent materials for containing and clean-up of liquid spills, with labeled drums for
disposal of used sorbent and contaminated PPE.

- PPE. It is anticipated that all work at the pilot plant during start-up activities will be in
Level B PPE. All personnel inside the facility will be required to use air-line respirators
until air monitoring has determined that the treatment system is operating correctly and
that no NDMA or hydrazines are present in the ambient air.

Following a determination that the treatment system is operating properly, routine
operation and monitoring activities may be conducted in Level D PPE (work clothes).
The following PPE will be available and will be worn as determined by the site safety
officer

"o Safety glasses, face shields, splash goggles

"o Tyvek coveralls

"o Saranex-coated Tyvek coveralls

"o Saranex-coated Tyvek aprons

"o Protective boot covers

"o Chemical-resistant gloves
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Three complete Level B PPE ensembles will be available for use during investigation and

clean-up of leaks and spills.

I
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8.0 SAFETY OPERATING PROCEDURES

8.1 GENERAL

Safety operations procedures are intended to guide the treatment plant operator in the

general tafety aspects of operating and maintaining a chemical oxidation treatment plant. For

specific details of treatment system safety, refer to the vendor operation and maintenance,, manual.

8.2 SAFETY MEETINGS

Prior to each day's treatment plant start-up, a safety meeting will be held to discuss

previous plant operating problems and safety concerns. Items discussed in this meeting and

personnel in attendance will be documented in the treatment plant daily log.

Safe work practices will be discussed with respect to the task to be accomplished each day.

Each task will be discussed in five steps:

1. Task - The job to be performed

2. Observe - Consider where, when, and how the job is to be performed

3. Prepare - Gather the infor'-ation, materia), and equipment needed for the job

4. Think - How the job will be performed, hazards involved, and the safest way to perform
the job

5. Act - Accomplishing the job safely and efficiently
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9.0 ACCIDENT INVESTIGATION, REPORTING, AND AUDIT PROCEDURES

9.1 ACCIDENT INVESTIGATION AND REPORTING

All accidents that affect the health or safety of HLA personnel and/or subcontractors, RMA

personnel, and visitors will be investigated, and corrective actions will be taken to prevent similar

accidents. Investigations will be conducted for all accidents that result in (but not limited to)

fatalities, disability, property damage, fire, explosion, lost work time, treatment at a medical

facility, examination by a medical doctor, nurse, or paramedic, or unexpected exposure to

chemical agents or hazardous materials.

The accident/incident investigation report to be completed by the HSM will include, at a

minimum, the following information:

1. Contractor and telephone number

2. Name and title of the person reporting

3. Date and time of the accident or incident

4. Location (e.g., Army installation, facility name, building number)

5. A brief summary of pertinent details, including type and quantity of material and type
of operation

6. Cause, if known

7. Casualties (fatalities, disabling injuries, exposure to chemical or biological agents or
radiation)

8. Details of any known chemical hazard or other hazardous material or contamination

9. Estimation of property damage, if applicable

10. Nature of the damage; effect on production, operations, training, or other activities

11. Actions taken to ensure safety and security

12. Other damage or injuries sustained

13. Whether or not a release was made to news media; if so, a copy of the published article
or statement will be attached

14. Any indication of sabotage or espionage, including possible theft or loss of chemical
agent or agent-filled munitions
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15. Any other pertinent information, including causal factors, if they are known, and any

possible political implications

16. Type of carrier, if one was involved

17. Whether assistance was required; if so, the nature of such assistance will be indicated

If a malfunction of equipment is involved, the Accident or Incident Report will contain the

following information in addition to that listed above:

1. Equipment nomenclature

2. Quantity involved

3. Production lot number(s)

4. Availability of replacement equipment and time estimated to continue activity

This report will be submitted to the Interim Response Division of PMRMA. HLA will also

complete an internal accident investigation form to be submitted to HLA's corporate industrial

hygiene and safety office. A copy of this form is provided on pages 31A and 31B.

If an accident occurs, it will be reported immediately to the HSO who will notify the Task

Manager and the HSM. Accident reports will be conducted as discussed above through an onsite

investigation. The scene of the accident will be examined, and witnesses will be interviewed.

Accidents of a nonserious nature (not resulting in or not likely to result in serious bodily harm or

death) will be acted upon within five working days. Responses to accidents of a serious nature

(serious injury or death, chemical releases, fire) will be immediate and will include notification of

affected parties.

9.2 COMPLIANCE AND AUDIT PROCEDURES

Audits of onsite work practices, equipment, records, and personnel knowledge of health and

safety issues identified in the HSP will be conducted, announced or unannounced. Formal audits

will be conducted at least quarterly by the HSM. Infractions or violations of established health

and safety procedures will be corrected immediately, and disciplinary action will be enforced

where appropriate. Audit reports will be available for inspection. The HSO.will be responsible
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' for monitoring health and safety on a daily basis. The HSM will be immediately notified

regarding problems and questions.

HLA corporate industrial hygiene and safety staff will periodically conduct unannounced

health and safety audits to check compliance. Frequency of the audits will be dependent on work

activities and level of risk.
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10.0 EMERGENCY PROCEDURES

10.1 LEAKS AND SPiLLS

The pilot plant will be equipped with a real-time hydrazine monitor, which will activate an

audible alarm within 15 minutes when ambient air concentrations of hydrazine exceed the

Threshold Limit Value (TLV) of 0.1 ppm. If this occurs during daytime plant operation hours,

all nontask individuals, e.g., visitors, regulatory personnel, and auditors, will be required to im-

mediately leave the area. Plant operation personnel will immediately proceed to the office/

support area and don an SCBA, Tyvek, boot covers, and gloves. No attempts to locate or correct

the source or leak will be made without first donning an SCBA. The HLA Task Manager, the

HSM, and the PMRMA Task Manager will be notified immediately. If the alarm sounds when

the plant is unattended (e.g., evenings, weekends), the audible/visual alarm located at the facility

will be activated. RMA personnel will be instructed to immediately contact one of several

people, including the HLA Task Manager, HSM, and the PMRMA Task Manager. As necessary,

the manufacturer of the pilot plant equipment will be contacted" to assist in'correction of the leak.

Spills and leaks of feedstock liquids or treated liquids will be handled in the same manner.

Use of supplied air/SCBA is mandatory, as is the use of protective booties, Saranex-coated

Tyvek, gloves, and goggles. Sorbent materials will be used to control, contain, and collect the

liquids. This sorbent material will be stored in labeled drums for disposal. Because all spills or

leaks represent a potentially serious or recurring problem, the HLA Task Manager, HSO, and

HSM will be notified immediately. A written report will be prepared for all spills and leaks to

address the cause, effect, and corrective action taken. This report will be pr~epared by the Start-

up Engineer and will be reviewed by the HLA Task Manager, the HSM, and the PMRMA Task

Manager.

10.2 EXPLOSIONS

In the event of an explosion, facility personnel will immediately notify the RMA Fire

Department. Account for all personnel known to be onsite. Do not attempt to administer first
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O aid to an injured individual without first addressing the risk to yourself and providing for your

own protection. This may require donning an SCBA prior to entering the treatment facility.

Other hazards that may be present include the potential for additional explosions, fire, and unsafe

structural elements. If there is any question regarding the safety of the facility, evacuate

immediately and wait for assistance from the RMA Fire Department.

10.3 PERSONAL INJURIES AND MEDICAL EMERGENCIES

Minor injuries should be treated with supplies maintained in the first aid kit. Paramedic

support is available from the RMA Fire Department. All injuries and medical emergencies

resulting in lost time or examination by a paramedic doctor, nurse, or other health provider must

be reported to the Task Manager and the HSM. A formal investigation will be conducted and will

be documented in a report.

10.4 EMERGENCY COMMUNICATIONS

The. facility telephone will be available for emergency use. A hand-held walkie-talkie for

* direct contact with the RMA Fire Department will also be available.
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11.0 SUBCONTRACTOR SAFETY EVALUATION

HLA will review all subcontractor safety plans to ensure that these plans meet all the

requirements and guidelines specified by law.
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12.0 SHIPPING PROCEDURES

The following procedures have been designed to meet the packaging and shipping require-

ments set forth in the CFR Chapter 49, Parts 100-177, Transportation, and CFR Chapter 40, Part

261.4(e), Treatability Study Samples.

12.1 STEPS FOR COMPLYING WITH APPLICABLE SHIPPING REGULATIONS

1. Determination of Proper Shivoing Name. The shipper must determine the proper U.S.
Department of Transportation (DOT) shipping name of the materials per the Hazardous
Materials Table, Section 172.101, Column 2, in CFR Chapter 49, Parts 100-199. Samples
sent for testing will be identified as Hydrazine, Aqueous Solutions.

2. Determination of Hazard Class. Referring to the Hazardous Materials Table, Section
172.101, Column 3, locate the hazard class of the material. The hazard class associated
with Hydrazine, Aqueous Solutions, is Corrosive Material.

3. Selection of Proper Identification Number.

a. Refer to the Hazardous Materials Table, Section 172.101, Column 3(a) and select the
identification number (ID) that corresponds to the proper shipping name and hazard
class. For Hydrazine, Aqueous Solutions, the identification number is ID No.
UN2030.

b. Enter the ID number(s) on the snipping papers and display them, as required, on the

shipping packages.

4. Mode of Transportation.

a. Samples are to be shipped overnight via Federal Express. Complete the "Shippers
Certification for Restricted Articles Dangerous Goods." A copy of a properly
completed Federal Express shipping paper is found on page 38A.

b. Prior to release to Federal Express, check to see that the shipment meets the
requirement for (1) packaging, (2) quantity per package, (3) marking, (4) labeling, (5)
shipping papers, and (6) certification.

5. Determination of Proper Packaying

a. Refer to the Hazardous Materials Table, Section 172.101, Column 5(a) for exceptions
and Column 5(b) for authorized packagings. Consider the following when selecting
an authorized container, quantity per package; cushioning material, if required;
proper closure and reinforcement; proper pressure; outage; etc., as required.

- Overpack Container. All sample containers are to be placed inside a strong outside
shipping container. A metal cooler (ice chest) lined :nside with hard plastic
complies with the DOT drop test requirement. Care must be taken to secure the
drainage hole at the bottom of the cooler. The lid should fit tightly to prevent
leakage if the container is accidentally overturned.
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-Collect sample in an amber glass container (I liter) with a nonmetallic, Teflon-
lined screw cap. To prevent leakage, fill container no more than 90 percent full at
temperatures up to 130'F. If air space in the sample container would affect sample
integrity, place that container within a second container to meet 90 percent
requirement.

= Secure sample bottle lids with electrical tape and evidence tape.

= Mark volume level on the bottle with grease pencil.

= Labels/Sample Tays. The sample must be tagged or labeled with the date, time of
collection, site name, and brief description on a water-impervious label. Use only
indelible ink on all labels and tags. Cover labels with wide clear plastic tape.

- Place the sample container inside 2-mil-thick (or thicker) ziplock polyethylene bag,
one sample per bag. Seal the bag.

Place sealed bag inside metal (paint type) can and cushion it with enough noncom-
bustible, absorbent material (for example, vermiculite or diatomaceous earth)
between the bottom and sides of the can and bag to prevent breakage and absorb
leakage. Pack one bag per can. Use clips, tape, or other means to securely seal the
can lid.

- Label the can with appropriate DOT hazard class label and laboratory address.

- Place approximately 1 inch of packing material in bottom of cooler.

- Place cans in cooler and fill remaining volume of cooler with packing material.

- Put paperwork (chain-of-custody and request for analysis form) in a plastic bag
and tape the bag with masking tape to inside lid of cooler.

- Tape cooler drain shut.

- Tape cooler completely around with strapping tape at two locations. Secure lid by
taping. Do not cover any labels.

- Affix custody tape/seals on front right and back left of cooler, cover with wide
clear tape.

6. Selection of Proper Shiooing Labels. Refer to the Hazardous Materials Table, Section
172.101, Column 4 for required label(s). For Hydrazine, Aqueous Solutions, the
"Corrosive" label must be used. Apply to outside of packaging.

7. Markinri of Overvack Packaying. The top of the overpack packaging is to display the
following labels (Section 172.300) and wording. Do not use abbreviations unless
specified.

- Proper shipping name and ID number (Section 172.301)

- Appropriate DOT hazard class label(s) ("Corrosive")

- "This Side Up"
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- "Laboratory Sample for Analysis"

- Laboratory Address (Section 172.306)

- "Fragile" (if containing glass)

- "Limited Quantity (LTD QTY)" (when using Limited Quantity exception)

- "Cargo Aircraft Only"

- "Inside Packages Comply with Prescribed Specifications"

NOTE: Labels should not overlap. Leave room for airbill.

The sides of the outer container are to display "This Side Up" arrows and the proper
DOT Hazard Class labels on two adjacent sides.

NOTE: If Proper Shipping Name (PSN) and United Nations (UN) Number are not
printed on margin of DOT label, write them on label or wide tape and place on side of
cooler.

8. Certification. Each shipper must certify by printing (manually or mechanically) on the
shipping papers that the materials being offered for shipment are orooerlv classified.
described. packaged. mark-A. and labeled and are in proper condition for transportation
according to the applicable DOT regulations (Section 172.204).

a. Fill in the appropriate Federal Express account number, your name, and street
address (P.O. Box is not acceptable) the samples are being shipped from. You must
include the accurate zip code.

b. Fill in the current date, recipient's name, company, and street address where the
samples are to be delivered. Include an accurate zip code. You must include a phone
number if samples are designated "hold for pick-up" or delivered on Saturday.

c. Fill in "notes/reference numbers" (for example, project name and/or number). Check
payment block ("Bill Shipper").

d. Check "Priority 1" (Restricted Articles should be shipped Priority 1/Overnight).
Check the delivery service required (usually "deliver"). If "hold for pick-up" or
"Saturday delivery" is required, be sure to include a phone number in Section 2.

e. Fill in number of packages, weight (up to 70 pounds allowed), and totals.

f. "No. of pkgs." means inner packages containing a restricted article (i.e., paint can).
Remember that in the definition of overpack, the cooler is not considered a packag-
ing.

g. Fill in the Proper Shipping Name (PSN), Classification (Hazard Class), and Iden-

tification Number. Do not abbreviate.

At the bottom of this section write "Laboratory Samples for Analysis."

h. The "Net Quantity Per Package" means the amount of material (sample) per package
(paint can). You may also give a total material (sample) per overpack. Check the
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Hazardous Materials Table, 49 CFR Part 172.101, Column 6, for limitation on
quantity to be shipped by cargo aircraft. Delete the nonapplicable designation.

i. Print the name and title of the person signing (and taking responsibility for) the
certification. Fill in the phone number where that person can be reached and sign
the certification.

9. Documentation/Paperwork.

- Chain-of-Custody Record. The HLA-approved chain-of-custody form must be
included in each outer container. Be sure to indicate nature of hazard in appropriate
section. A copy of an HLA Chain-of-Custody record is found on page 38B.

S
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13.0 WASTE DISPOSAL ! ,'-OCEDURES

13.1 GENERAL

All waste generated by this task will be stored or accumulated in containers that meet DOT

requirements. All containers will inspected, numbered, and assigned a hazardous waste container

log (HWCL) documenting the contents of each container. A copy of the HWCL is found on

page 40A.

Packaging/container specifications are outlined in CFR Chapter 49, Parts 178 and 179.

These specifications will be followed.

13.2 INSPECTIONS

All containers in use that store or accumulate hazardous wastes will be inspected at least

once each weekday or once each day of operation. The containers will be checked for corrosion,

leakage, overpressurization, container collapse, and presence/condition of warning signs and

labels.

13.3 MARKINGS

All containers used onsite will be labeled to indicate:

"- "Hazardous Waste"

- The date on which the waste material started accumulation

- A unique container identification number stenciled onto the container

13.4 HAZARDOUS WASTE CONTAINER LOG

The HWCL provides documentation that clearly identifies the chemical composition of

waste material being stored in containers.

This form is properly completed when information is present to clearly, completely, and

legibly identify:.

1. The date the container is placed into active service

2. The identification number of the container for which the HWCL.identifies waste
addition
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3. The location to which the container is deployed and where waste materials were added

4. The name of the person responsible for maintenance of the container 3nd the H\VCL

5. The location to which the contents of the container were transferred when it was

removed from the location identified in No. 3 above

6. The date of waste transfer

7. Information that completely documents the accumulation of waste in the container,

including:

- Common chemical name

- Volume of waste material added

- Date of waste material addition

- Name of the person responsible for each waste addition

NOTE: Estimates for waste materials added to containers should be as accurate as

possible. The goal of this documentation is to provide reasonable information describing

the composition and quantity of each waste material.

13.5 CONTAMINATED WASTE DISPOSAL

Containerized materials will be transferred to the RMA contractor in charge of waste

O management.

13.6 DISPQSAL OF TREATED LIOUIDS BY CHEMICAL OXIDATION PROCESS

The treated liquids will be stored and sampled for applicable standards. Prior to disposal in

the RMA sewer system, the liquids will be treated to meet these standards.
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14.0 SAFETY PERMITS

Safety permits are not expected to be necessary for operation of the treatment facility.

However, to comply with an Army data item regarding safety permits, it should be noted that

both HLA and OHM internal safety permitting systems will be used throughout construction and

operation of the treatment facility.

9
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15.0 SYSTEM SAFETY HAZARD ANALYSIS REPORT

A Safety System Hazard Analysis Report (SSHAR) will be prepared for the treatment

system and facility decommissioning. The SSHAR is prepared to systematically identify and

evaluate both real and potential hazards and to document procedures for elimination or control of

these hazards. The SSHAR will be submitted as a separate report. As the SSHAR is an integral

part of the health and safety program, the preparation guidelines are included in this HSP.

Although MIL-STD-882A is the referenced guidance document, the updated reference MIL-

STD-882B, effective March 30, 1984, will be used as guidance for preparation of the SSHAR.

The SSHAR will consist of two sections: (1) a preliminary hazard analysis (PHA) and (2) a

system hazard analys-s (SHA).

15.1 PRELIMINARY HAZARD ANALYSIS

The PHA will be initiated early in the planning phase. Because data may be incomplete and

informal, the PHA may undergo continual revision and updating. The PHA will include, at a

. minimum, the following information:

1. A review of pertinent historical safety experience

2. A categorized listing of basic energy sources

3. An investigation of the various energy sources to determine the provisions developed for
their control

4. Identification of the safety requirements and other regulations pertaining to personnel
safety, environmental hazards, and toxic substances to which the system must comply

5. Recommend corrective actions

A subsystem hazard analysis will not be performed because the wastewater treatment plant

is considered to be a stand-alone system.

15.2 SYSTEM HAZARD ANALYSIS

The SHA will begin as the treatment system design matures and will be updated until the

design is complete. Specifically, the SHA will examine the system for.
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1. Compliance with safety criteria

2. Possible combinations of independent or dependent failures that can cause hazards to the
system or personnel; failures of controls and safety devices should be considered

3. How normal operations of systems and subsystems can degrade the safety of the system

4. Design changes to system, subsystems or interfaces, logic, and software that can create
new hazards to equipment and personnel

0
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16.0 AIR SAMPLING

Air sampling for the presence of hydrazine fuels, NDMA, and certain volatile organic

compounds will be conducted to evaluate the integrity of the full-scale treatment system during

start-up and to document any personnel exposures. During the first week of start-up operation,

daily samples will be collected and submitted for analysis on a 24-hour turnaround basis. The 24-

hour turnaround is necessary to evaluate the integrity of the system and to become aware of any

leaks as soon as possible so that repairs and/or modifications may be made. Air sampling will also

be required whenever plant operations change such that an increased risk of exposure may be

expected.

During this start-up phase, all personnel will be required to utilize a supplied breathing air

system. Specific air-sampling procedures are presented in the following sections.

16.1 N-NITROSODIMETHYLA MINE

The ThermoSorb/N Air Sampling System developed by Thermedics will be utilized for

* NDMA air sampling. The ThermoSorb/N System uses a two-part sampling apparatus to avoid

artifact formation.

Nitrogen oxides can easily react with amines to form nitrosamines. To avoid this formation,

ThermoSorb Air Samplers contain an artifact trap that includes an amine-trapping agent and a

nitrosation inhibitor. To prevent UV light degradation of the collected nitrosamines, the

sampling systems are constructed of unbreakable, opatiue plastic.

Two area samples will be collected each day. Standard personal air sampling pumps will be

used to draw the ambient air into the sampling cartridge. Each pump will be calibrated each day

before sampling begins. Pumps will not be recalibrated after each sampling period, as only the

presence or absence of NDMA needs to be determined. The error in sampling flow rate would be

acceptable even if it were greater than the ±5 percent recommended by the National Institute for

Occupational Safety and Health (NIOSH).
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Samples will be sent by overnight mail to the Thermedics Analytical Laboratory for

analysis. After five consecutive samples report nondetectable concentraticns of NDMA, the use

of supplied air will be no longer be mandatory.

During the remainder of the pilot plant operation, two samples per day, two days per week,

will be collected and submitted to Thermedics Analytical Laboratory for analysis. A 24-hour

turnaround analytical time will be requested.

16.2 HYDRAZINE FUELS

Samples for hydrazine fuels will be collected according to NIOSH Method 248, which

involves drawing a measured volume of air through a tube containing silica gel to trap the

hydrazines. Two area samples will be collected each day as long as daily NDMA samples are

collected. Pumps will be calibrated both before and after sampling. Samples will be sent to

Hagar Laboratories in Englewood, Colorado, for 24-hour turnaround analysis.

The NIOSH method will serve as a verification of the real-time hydrazine monitor, the

MDA TLD-I. The TLD-I is a colorimetric detection system based on the change in light

Sreflection from a hydrazine-reactive paper strip, When daily hydrazine samples are no longer

necessary, two hydrazine samples will be collected per day, two days per week, for the remainder

of the pilot plant operation.

All personnel at the plant, including operators and visitors, will be required to wear a

personal hydrazine dosimeter at all times. These will be available from commercial sources

and/or the Naval Research Laboratory.

16.3 OZONE

If ozone is used as an oxidant. a second MDA TLD- I monitor will provide 24-hour real-

time monitoring for ozone. The alarm level will be set at 100 ppb, which is the TLV and the

Permissible Exposure Level (PEL) for ozone. The ozone monitor will be operating continuously

throughout the duration of the pilct plant operation.
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17.0 LIST OF ACRONYMS AND ABBREVIATIONS

ARARs - Applicable or Relevant and Appropriate Requirements

CFR - Code of Federal Regulations

CPR - Cardiopulmonary Resuscitation

CRL - Certified Reporting Limit

CRZ - Contamination reduction zone

DHHS - U.S. Department of Health and Human Services

DHSO - Designated Health and Safety Officer

DOI - U.S. Department of the Interior

DOJ - U.S. Department of Justice

DOT - U.S. Department of Transportation

EPA - U.S. Environmental Protection Agency

FFA - Federal Facility Agreement

HBSF - Hydrazine Blending and Storage Facility

O HLA - Harding Lawson Associates

HSM - Health and Safety Manager

HSO - Onsite Health and Safety Officer

HSP - Health and Safety Plan

HWCL - Hazardous Waste Container Log

ID - Identification Number

IRA - Interim Response Action

IRA H - RMA IRA Task 4 for HBSF, Phase I

LTD QTY - Limited quantity

mg/I - Milligram per liter

Ag/I - Microgram per liter

MIL-STD - Military Standard
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MMH - Monomethyl hydrazine

MSDS - Material Safety Data Sheets

NDMA - N- nitrosodimethylamine

NIOSH - National Institute for Occupational Safety and Health

O&M - Operation and Maintenance

OHM - OHM Corporation (O.H. Materials Corporation)

OSHA - U.S. Occupational Safety and Health Administration

PEL - Permissible exposure level

PHA - Preliminary hazard analysis

PMRMA - Program Manager for Rocky Mountain Arsenal

ppb - Parts per billion

PPE - Personal protective equipment

PSN - Proper shipping name

RMA - Rocky Mountain Arsenal

SSCBA - Self-contained breathing apparatus

SHA - System hazard analysis

SOP - Standard Operating Procedure

SSHAR - Safety System Hazard Analysis Report

TLV - Threshold Limit Values

TWA - Time-Weighted Average

UDMH - Unsymmetrical dimethyl hydrazine

UN - United Nations

UV - Ultraviolet

2o003,130.10 - HSP
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HAZARDOUS PROPERTY INFORMATION
EXPLANATIONS AND FOOTNOTES

a. Water solubility is expressed in grams per 100 grams water at 20°C (e.g., 0.2g means 0.2
grams per 100 grams water at 20'C).

b. Flash points in Fahrenheit. Several chlorinated hydrocarbons exhibit no flash point in the
conventional sense but will burn in the presence of a high-energy ignition source or will
form explosive mixtures at temneratures above 200 0 F.

c. TLV-TWA (Threshold Limit Value - Time Weighted Average) adopted by the American
Conference of Governmental Industrial Hygienists. (Benzene TWA es'ablisled by OSHA.)

d. Hazard property

A - corrosive
B - flammable
C - toxic
D - volatile
E - reactive
F - radioactive
G - carcinogen
H - infectious
I - explosive
J - suspected carcinogen

e. Acute exposure symptoms

SA - abdominal pain
B - central nervous system depression
C - comatose
D - convulsions
E - confusion
F - dizziness
G - diarrhea
H - drowsiness
I - eye irritation
J - fever
K - headache
L - nausea
M - respiratory system irritation
N - skin irritation
0 - tremors
P - unconsciousness
Q - vomiting
R - weakness
S - anorexia
T - temperature sensitivity

f. Solubility of metals depends on the compound in which they are present.

g. Explosive concentrations of airborne dust can occur in confined areas. This is not expected
to occur during this investigation.
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* Appendix B

MATERIAL SAFETY DATA SHEETS



MATERIAL
SAFETY DATA

OCEAN' Network
EMERGENCY PHONE 1-800-OLIN-911

SECTION I - IDENTIFICATION MSDS FILE 704

CHEMICAL NAME & SYNONYMS
1,1-dimetryl myaraZine: UDMH

CHEMICAL FAMILY FORMULA PRODUCT
HydrazIne (CH,),NN•, UCMH

DESCRIPTION CAS NO.
CorO'less liiuid with smarp ammoniacal ocor7

SECTION II - NORMAL HANDLING PROCEDURES
PRECAUTIONS TO 3E TAKEN IN HANDLING AND STORAGE

May no fatal if Swallowea. Avoid contact witn eyes. skin, clothing. Uoon contact witm skin or
eyes. wasn off with water. Avoid nreatning mist or vacor. Protect against onysical camage.
Cutsice or oe-acneo storage is preferred. Insice storace snculd me in a standard flammaole )icuid
storage roem or caoinet. Seoarate from ox'oloirg materials. Tanks smoelc ze IccaTeo in a diked
area. Protect against electrical SoarKS. omen flames.

PROTECTIVE EQUIPMENT IVENITILATION REQUIREMENTS

EYES Goggles or face snield As recuired To keep aircorne concentrations
t•elow tie TLV.

GLOVES BuTyl ruoDer

OTHER Coveralls. oooTs and =uTyl ruocer aoron

SECTION III - HAZARDOUS INGREDIENTS

BASIC MATERIAL OSHA PEL LOSO LCSO SIGNIFICANT EFFECTS

I,-oimetnylriycrazine 0.5 ppm 122 mg/kg t41o mom I Suszect carcinogen.
(skin) (oral-rat) hr (rat) Corrosive to eyes, skin

anc mucous memoranes.
Resoiratory distress.
Liver camage.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT 5'F CC OSHA CLASSIFICATION •LAM.MABLq LOWER ! UPPER
METHOD Flammaole licuio /XPLOSIVET

EXTINGUISHING MEDIA Water and alconol foam. Small fires can me extinguished witn cardon cioxice

and oýry 'r'erw 1
SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES Use NIQSH/MSHA acproved Positive pressure
self-contained mreatniig adoaratus when any material is involved in a fire. Wear a outyl r'uoer
encapsulated suit when fignting a fire Involving this material.

SECTION V - HEALTH HAZARD DATA
THRESHOLD LIMIT VALUE
0.5 morn TWA (s•in) (ACGIH 1987-98)
SYMPTOMS OF OVER EXPOSURE Dizzine.s. nausea, corrosive To eyes, skin ano mucous mermranes. CNS
Ceoression, May cause temo. Olindness. Oamage-to lunos. liver. kionevs. dnocd.

EMERGENCY FIRST-AID PROCEDURES

SKIN Immediatelv flush with water for 15 minutes. call a onysician.

EYES immediately flush witM water for 15 minutes. call a ohysician.

Immediately drink large quantities of water. Inouce vomiting my sticking finger down
I I Ntroat call a Onysicaan.

LINHALATION Immediately remove victim to fresh air, call a ohysician.
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PRODUCT CODE 134072 CHEMICAL NAME UDUm

SECTION VI - TOXICOLOGY (PRODUCT)

-ACUTE ORAL LO 50 122 mg/kg (rais) May De fatal CARCINOGENICITYSuspec0t carcinogen (NTP)
if swallowed. MUTAGENICITY MuTagenic

ACUTE DERMAL LD 50 EYE IRRITATIONCorrosive
1.049 g/kg (raoOlt) PRIMARY SKIN IRRITATION

ACUTE INHALATION LC 50 1410 ppm insoired air i Corrosive
nr (rat)

PRINCIPAL ROUTES OF ABSORPTION
InnalatOin, cermal contact, eye c=ntact., i-gestion.

EFFECTS OF ACUTE EXPOSURE Corr. To eyes. sKin. mucous memo. Tem. 0liniress. o'czzness, rausea.
CNS cezr. :amage to liver, lungs, kicneysolocC ard olOoo forming orgar-s.

EFFECTS OF CHRONIC EXPOSURE Carc-rogenic in la=craTory animals. May cause e~fec-s cn oloo0 leaoirg
to anemia. May affect liver, kidney and central nervous system.

SECTION VII - SPILL AND LEAKAGE PROCEDURES (CONTROL PROCEDURES)

ACTION FOR MATERIAL RELEASE OR SPILL
Remove all sources of ignition. Wear NIOSH/MSHA aoorcved =ositive oressure sucolied air
resoirator ci self-contained creatning acoaratus. Follow OSHA regulations for resoiraTor use (see
29 CFR 1910.134). Wear goggles. outyl ruooer gloves. coots and slicker suit. Isolate area of
soill My Ziking. Stoo source of leak. Transfer contents To a non-leaKlMg =crtairer or storage
vessel. Neutralize soill oyfirs- diluting ryorazine to a 5' or less zoncentratlcn. Then aco an
eoual amount of a 5% or less concentration cf a nypocnlorite solution To Totally neutralize Tre
nyorazine. Test for neutralization. After neuTralizatzon, transfer tnis materia; :c an aporoved
DOT ccnotaner for orcoer cisoosal. Wasm all contaminateo clonirng nefore reuse. :n tre event of a
large soiul, call tre emergency telecnone rnumoer snown on r.ne front of tnls saeeT.

TRANSPORTATION EIMERGENCY,CONTACT CHEMTREC 800-424-9300

Dispose of contaminazed crcouci. emoty containers and materials used in cleaniri uo soills or
leaks in a manner aocroveo for inis material. Consult aczrczriate Feceral, STate ari local
regulatory agencies to ascertain prcoer aisoosal proceoures.

SECTION VIII - SHIPPING DATA

D.O.T. Unsymmetrical aimetnyl nyorazine. flammaole liquid UN 1G13 Poiscn

SECTION IX - REACTIVITY DATA

STABLE X UNSTABLE AT C F HAZARDOUS MAY OCCURI POLYMERIZATION WILL NOT OCCUR y
CONDITIONS TO AVOIDMay spontaneously ignite in air when soreaa cn large surface, neat. ignition
sources of any kind.

INCOMPATIBILITY(MATERIAL TO AVOID)
Oxidizing agents

HAZARDOUS DECOMPOSITION PRODUCTS
NiTrosamines. ammonia, mycrccen

SECTION X - PHYSICAL DATA
MELTING POINT"-7 1'; 1 VAPOR PRESSURE i . 0OS 9&40'• C VOLATIL£S i00% 1
BOILING POINT 147-c j SOLUBILITY IN WATER Misciole I EVAPORATION RATE No cata
SPECIFIC GPAVITYtM20=I) .784 t PH 140 data 1 VAPOR DENSITYIAIR=1)2.i4

INFORM-ATION: FURNI SHED TO FU c'SHE GIATE MARCH Z9. 1S88

(203) 356-3449
ATTN: DEPT HANDLING MATL SAFETY DATA SHEETS
GARY ANDERSON 

AS~ n OPRTO
HARDING LAWSON ASSOC. CORPORATION
.301 DENNSYLVANIA ST. 120 Long Ridge Road. Stamford. Connecticut 06904

SUITE 200
DENVER C080203 OCEAN'' Network

EMERGENCY PHONE 1-800-OLIN-911
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11'in MATERIAL
OCEANe Network SAFETY DATA
EMERGENCY PHONE 1-800-OLIN-911

SECTION I - IDENTIFICATION MSDS FILE 238

CHEMICAL NAME & SYNONYMS
Monometnyl HyOraZine. Methyl Hyarazine

CHEMICAL FAMILY FORMULA PRODUCT
myoPazine CH.-NMNH 2  monometnyl Hydrazine

DESCRIPTION Clear, colorless, nygrosecoic liqdjio witn amine-like CAS NO.
Odor 60-34-A

SECTION II - NORMAL HANDLING PROCEDURES
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

Fatal If Swallowed. Avoid contact with eyes, sKin or clothing. Upon contact with skin or eyes.
wash off with water. Avoid nreathing mist or vapor. Store in a well ventilated area uncer
nitrogen atmosphere away from neat. scarKs. open flames, and oxicants. Do not contaminate. Keev
ccntainer closeo wren not in use. Drums snou;c =e vented carefully wren coening. All containers
Snould ne electrically grounded.

PROTECTIVE EQUIPMENT IVENTILATION REQUIREMENTS

EYES Goggles As required to keep airoorne concentraticrs
celow tne TLV.

GLOVES Butyl rucoer

OTHER Coveralls, outyl rucoer coots and acron

SECTION III - HAZARDOUS INGREDIENTS

BASIC MATERIAL OSHA PEL LOSO LCSO SIGNIFICANT EFFECTS

Wro .Qetry-.; nyrazine 0.2 Dom 33 mg/kg 74 opm 4 Carcincgenic in Lao
ceiling (rat) Mrs. (rat) animals, camaoe to maicr
(Skin) organs, corrosive to

skin. eyes and mucous
memoranes. Liver camage.
May cause fetal
malformations.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT 70' F COC OSHA CLASSIFICATION FLAMMABLP LOWER I UPPER
METHOD Flammaole Liquid 1XPLOSIV

I LIMIT
EXTINGUISHING MEDIA Dry chemical, caroon aioxice, water spray. Flood witn water to prevent"-en•itCn aOd to kee ',re-e×xosed rta' ol ;Oi
SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES Use NIOSH/MSHA aporoved positive cressure
self-contained breatnhrg apparatus wmen any material is Involved In a fire. Wear butyl rutoer
encapsulated suit wnen fignting a fire involving this material.

SECTION V - HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE metnyl nyorazine: 0.2 pom ceiling. (Skin) (ACGIH 1967-6a). consioereo a
susoect human carcinooen Ov ACGIH.
SYMPTOMS OF OVER EXPOSURE Diz:ziness. nausea, corrosive to eyes. skin and mucuous memoranes, CNS
Ceoressi on. May cause temo. 1pinness. Damage to lunos. iver. kionevs. lIcod.

EMERGENCY FIRST-AID PROCEDURES

SKIN !mmedlatelv flush thorouariv with water for 15 minutes. call a onvsiclan.

EYES Immediately flush with water for 15"minutes. call a onysiclan.

Immediately orink large quantities of water. Inouce vomiting Dy Sticking finger down
-IN STION throat. Call a physician.

[_INHALATION Immeodately remove victim to fresh air. Call a physician.
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PRODUCT CODE 134075 CHEMICAL NAME Monomietrivl -r'azne

SECTION VI - TOXICOLOGY (PRODUCT)

W ACUTE ORAL LO 50 33 mg/kg (rat). Fatal If CARCINOGENICITY Carc inogenic in animal st,.oies-%1P
swa Il owu MUTAGENICITY POS tI ve

ACUTE DERMAL LO 50 EYE IRRITATION Corrosive
183 mg/kg tracoit) PRIMARY SKIN IRRITATION

ACUTE INHALATION LC S0 74 oin for 4 hours Corrosive
(rat)

PRINCIPAL ROUTES OF ABSORPTION
Dermal contact. innalation. inges~ton. eve contact.

EFFECTS OF ACUTE EXPOSURE Corr. to eyes. sKin. muc. remcrares. tero :; i=esas.zlzz,'ess. na.sez.
CNS oeor. :amage to liver. lungs. kicney. 0o1cC and oloca forming organs

EFFECTS OF CHRONIC EXPOSURE CNS cenr., camage io lrver.lurgs. rioey. ooco fcrm.-g crgans.sKln
sensi. and cermatros. May cause etl aziormalitieS. Suscec- ruan carcinogen

SECTION VII - SPILL AND LEAKAGE PROCEDURES (CONTROL PROCEDURES)

ACTION FOR MATER:AL RELEASE OR SPILL
Remove all sources of ignticn. wear NICSH/MSHA acOr~veo costive pr'essire suc ed a'r
resoi-ator or self-contained tretmring aocaratus. :Ollow OSHA reguiat:ons 'or resorator ..se (see
29 CFP i9iC.134). wear goggles, nutyl ruooer gloves. =occs and slicKer sui.- :sz:ate area of

SDill cV CKmng. Stco source of leaK. Neutralize soill oy first rilu-irg .ycrazine -o a 51 or
less ccrcenoratron. Then add an ecual amounO of a 5% or less concen-raiocn of a myocOirite
solution to to-ally neutralize trie nycrazine. Test for neuirali=aiori. After rieutraliza:icr.
transfer tnis material to an aonrovec 37T container for nrooer isocsal. Wasn all ccrtamIrAec
clo-nirg cefore -euse. :n the event of a large soril. call tne emergercy telecncne rum:er snc~n
on -ne front of tnis sneet.

TRANSPORTATION EMERGENCY,CONTACT CHEMTREC 800-424-9300

Oisocse of ccnotaminateedrocuct. emcty containers ano materials used in cleaning u= s5o',s Or
leaks in a manner acorovec for tnis material. Consul- azo.ooria-e :eoera . S:a:e arc iocaI
regulatory agencies to ascerta n prccer sisoosal -rz=ecures.

SECTION VIII - SHIPPING DATA

D.O.T. metnyl Hyarazine - Flammaole Liauid UN !244 Poison

SECTION IX - REACTIVITY DATA

STABLE X UNSTABLE AT C F HAZARDOUS MAY OCCUR
iPOLYMERIZATION WILL NOT OCZUR

CONDITIONS TO AVOID
Hi an heat
INObMPATIB:LITY(KATERIAL TO AVOID) Hycrogen oeroxice. nitrogen teoroxide. fluorine, halogen
fluorides, fuming nitric acid. Oxidizing agents.

HAZARDOUS DECOMPOSITION PRODUCTS
NH3, Nitrooen oxidesc, caroon 'cinowce

SECTION X - PHYSICAL DATA

MELTING POINT -52." C I VAPOR PRESSURE 37 5 mmno I VOLATILES No 0ata
BOILING POINT 7.5 C I SOLUBILITY IN WATERMisciole I EVAPORATION RATE.No cata
SPECIFIC GRAVITYtH20=1) 0.8738 1 PH NO data I VAPOR DENSITYIAIR=1) 1.6
Viscositv: 0.885 co 020'C IDensitv: C.874 a/ml a25 3 I

INFORMATION: FURNISHED TO FURNISHED BY DATE SEPTEM5ER 20. lSB
Olin MSOS Control Group

ATTN: OEPT HANDLING MATL SAFETY ODTA SHEETS (203)356-3449

GARY ANlERSCN g)in
HARDING LAWSON ASSOC. CORPORATION
1301 PENNSYLVANIA ST.
SUITE 200 120 Long Riage Road. Slamford. Ccnnec:'c-.t 06904
CENVER C080203 OCEANW Network

EMERGENCY PHONE 1-800-OLIN-911
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Olin MATERIAL%Ar SAFETY DATA
OCEAN" Network
EMERGENCY PHONE 1-800-OLIN-911

0 SECTION I - IDENTIFICATION Msos FILE 2395

CHEMICAL NAME & SYNONYS
Hyorazine Solution 5%

CHEMICAL FAMILY IFORMULA PRODUCT
Hydrazine N 2 H4.'H0 SCAV-OX& PLUS LPS 5%

rESCRIPTION CAS NO.
Clear colorless liouid with odor of ammonia 302-01-2

SECTION II - NOR-MAL HANDLING PROCEDURES
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

Harmful if swallowed. Co not get in eyes, on skin or on cla•ning. Locn contact with skin or
eyes. wasn of' witn water. Avoid breatning mist or vaoor. oiscaro an' contaminated leather
articles. Store in a coal, cry, wel1-ventilatea area away from oxiciz'ing materials. acics or
igniticn sources. Avoid exposure to direct sunlight or nig;i -temperatures.

PROTECTIVE EQUIPMEN'T VENTILATION REQUIREMENTS

EYES Goggles As reouired to keeo airoorne concentrations of
nyorazire o)low TLV

GLOVES E-uyl ruooer

OTHER Coveralls, toots and Outyl rucoer aorcn

SECTION III - HAZARDOUS INGREDIENTS

BASIC MATERIAL OSHA PEL LOSO LCSO SIGNIFICANT EFFECTS

'Hycrazine (5%) 0.1ppm TWA 31 mg/kg 570 POm/4 Carcinogenic in
nrs laocratcry animals.

CAS NO.: 302-01-2 (skin) cermaI (rat) Damage to major organs.
(raooli) irritant

to skin, eyes anc mucous
memoranes.

May cause fetal
malformations.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT >2COF CDC OSHA CLASSIFICATION LAMMABLg LOWER I UPPER
METHOD NOt regulated •XPLOSIV-;o N

LIMIT I,
EXTINGUISHING MEDIA Water. Hycrazine solution concentrated oy neat can Iiterate vapors (exolosive
.liii-s s4 hVOra~zie 4a -10 gCC witM Wa-Teý t- -ion, -

4
,e

SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES Use NIOSH/MSHA approved positive pressure
self-contained Oreatning apparatus when any material is involved in a fire. Wear nutyl ruDter
encaosulated suit when figriting a fire involving this material.

SECTION V - HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE
Hycrarine (skin) 0.1icom TWA (ACGIH 1988-89)
SYMPTOMS OF OVER EXPOSURE Dizziness. nausea. siin. eye ana mucous memcrane irritation. CNS
deoressicn. Damace to liver/lumos/kicnevs/Wlood. Mav cause fetal malformations.

EMERGENCY FIRST-AID PROCEDURES
Immediately remove all contaminated clothing. lush with water for 15 minutes, call a

SKIN onvsician.

EYES Immediately flush with water for 15 minutes, call a onysician.

SImmediately drink large ouantities of wae.Induce voiigo tcigfneOown

INGESTION throat. Call a physician.

INHALATION ImmeCla-e]l, remove victim to fresh air. call a 5hysician.
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PRODUCT CODE 134004 CHEMICAL NAME SCAV-CX* PLUS LPS 5%

SECTION VI - TOXICOLOGY (PRODUCT)

ACUTE ORAL LD 50 Aoorox 3000 mg/kg (rat). CARCINOGENICITYCarcinogenic - animal studies (NTP)
Harmful if swallowea. MUTAGENICITYPOSitive

ACUTE DERMAL LO 50 EYE IRRITATION :rritant
2700 mg/kg (raooit) PRIMARY SKIN IRRITATION

ACUJTE INHALATION LC SO irritant
NO availaole data

PRINCIPAL ROUTES OF ABSORPTION
Innalation. skin contact

EFFECTS OF ACUTE EXPOSURE CNS aecression. cizciness. nausea. May cause Damage to lu;s. li.er.
kicneys and olooc. irritant To skin. eyes and mucous memoranes.

EFFECTS OF CHRONIC EXPOSURE May cause zamage to liver, lung. 4icneys arc nlocO. cerma:t-s.
allergic sensitization. May cause fetal malformations. Swscect numan carcinogen.

SECTION VII - SPILL AND LEAKAGE PROCEDURES (CONTROL PROCEDURES)

ACTION FOR MATERIAL RELEASE OR SPILL
Wear goggles, outyl ruDDer gloves, DooTs and coveralls.For spills indoors or involv'ng nct
material wear a positive pressure supDlied air resoprator or self-contairec oreatning ancaraTus.
Follow OSHA regulations for resoirator use (see 29 CFR !910.1-14). Isolate area cf soil! =y
diking. Stoo source of leak. Transfer contents to non-leaking container Cr storage vessel.
Neutralize spill ny firs- diluting nycrazine to a 5cr less concentration. Then aca an ecual
amount of a 5% or less concentration of a Yyoocnlorite solution to totally neutralzce :re
hycrazine. Test for neutraliZaoion. After neutral icat:cn transfer tnis Taterial to an acorcoriate
container for orcoer aiszosai. wasn all contammnatec clotning cef're reuse. :n 7ne event of a
large spill, call tne emergency teleonone numcer snown on tne front of tnis sreet.

TRANSPORTATION EMERGENCY, CONTACT CHEMTREC 800-424-9300

THE MIXTURE OR TRADE NAME PRODUCT HERE:N CONTAINS A TOXIC CHEMICAL(S) SUSCE:T T7 T-E REDCRT:N4G
REOUIREMENTS CF SECTICN 313 OF TITLE :11 CF THE SUPE;FU.ND MENCMENTS AND REAUTHCR:ZATICN C T
1986 AND 1O CFR PART 372. THE SARA 313 CHEMICALS ARE L:STED iN SEC7ICN 1:1 AD A=E :NCICATED By
AN ASTERISK (-).

SECTION VIII - SHIPPING DATA

SD. 0.T. ORM-A N.D.S. (Ccntains Hyarmcine) NA 16-23

SECTION IX - REACTIVITY DATA

STABLE X UNSTABLE AT C F HAZARDOUS MAY OCCUR
POLYMERIZATION I WILL NOT OCCUR y

CONDITIONS TO AVOID
Concentration of solution my evaooration.

INCOMPATIBILITY(MATERIAL TO AVOID) Will react witm oxygen, oxidants, metal cxices. acuecus metal
salts and strong acics.

HAZARDOUS DECOMPOSITION PRODUCTS
Ammonia, ",vcrooe

SECTION X - PHYSICAL DATA

* MELTING POINT NO data 7 VAPOR PRESSURE No Cata I VOLATILES No= data
BOILING POINT No cata I SOLUBILITY IN WATER Comolete I EVAPORATION RATE No cata
SPECIFIC GRAVITY(H20=11 No data I PH "See celow i VAPOR DENSITY(AIR=l No cata

"I OH so SO I C. I -10. 7 1
INFORMATION: FURNISHED TO FURt cAo•G,QTE MAY 1. 1239

(203) 356-3449
ATTN: DEPT HANDLING MATL SAFETY DATA SHEETS
GARY ANDERSON
HARDING LAWSON ASSOC. A1in CORPORATION
1301 PENNSYLVANIA ST. 120 Long Ridge Road. Stamfotd. Conneclcul 06904
SUITE 200

DENVER C080203 OCEAN, Network
EMERGENCY PHONE 1-800-OLIN-91 1
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MATERIAL SAFETY DATA SHEET i
GENIUM PUBLISHING CORPORATION cITRIc ACID

1145 CATALYN ST.. SCHENECTADY. NY 12303 USA (518) 377-849

v j [Cmaa April, 1985

SECTION 1. MATERIAL IDENTIFICATION
MATERIAL NAME: CITRIC ACID, Anhydrou,, US?

Other designations: B-Hydroxytricarballylic Acid, 2 hydroxy-1.2.3 - propanetricarboxylic Acid, C * 407;
CkS #000 077 929.

M4anufacturer: Suppliers include: Ofizer Chemicals Div. and Allied Chemical Company
235 E. 42nd Street PO Box 2219
New York, NY 10017 Columbus. OH 43216
"rp01) $46-7721 .614) ý89-3333

SECTION 2. INGREDIENTS AND HAZARDS Y HAZARD DATA

Citric Acid 99.5 No exposure limits have
been established.

Rabbit, skin:

500 mg/24hr:moderate irritation.
Rabbit.e;ye•" ----------

0.75 zg/24 hr:
Severe irritation.
Rat. oral :

LDSO: 11700 mg/kg.

SECTION 3. PHYSICAL DATA
Melting Point, - IS3UC

Density (18/4 C) - 1.665 g/ml

Solubility in Water i 200C - 59.Z g/loOml

Molecular Weight - 192.14

AUearance S Odor: Oite granules or powder. Odorless.

SECTION 4. FIRE AND EXPLOSION DATA Lower Upper

Flub~ Poim ad Mat A'k=Wu00Q T=V. Ruazabdicy L~mz w Awr

N/A 000 - 1020 0 C

Extinguishing Media: Water, fog, CO2 or dry chemical.

Firefighters should wear self-contained breathing apparatus with a full facepiece.

*-SECTION 5. REACD .VITY DATA
This material is stable at room temperature under normal storage and use conditions. It melts at 1534C, and
at 175 0C begins to convert to various organic compounds' (aconitic acid, acetonedicarboxylic acid, acetone)
with the evolution of carbon dioxide.

Aqueous solutions of citric acid can be mildly corrosive to carbon steels, but does not attack stainless
steel.

As an organic acid, this material will react with bases. Contact with strong alkalies should be avoided.-

.,• .- ,,, ZN -GENIUM PUBLISHING
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MSDS 0 33 _ .._ - 4/BS CITRIC ACID

SECTION 6. HEALTH HAZARD INFORMATION myTLv None established.

Citric acid occurs naturally in the body as a metabolite in the tricarboxylic acid (Krebs) cycle. It is an
approved general purpose food additive. Although this material is not considered to present a significant
industrial health hazard, excessive exposure may result in irritation of the eyes, skin, and mucous
membranes of the respiratory tract.

FIRST AID:
EYE CONTACT: Flush eyes, including under the eyelids, with large amounts of water. If irritaion perists,

get medical attention (In-plant, Paramedics, Community).
SKIN CONTACT: Wash effected area with soap and water. If irritalon persists, seek aedical attention.
INHALATION: Remove person to fresh air.
INGESTION: If substantial quantities are ingested, rinse mouth and give person 2 or 3 glasses of milk or

water to drink. Seek medical attention (In-plant, Paramedic, Com ity).

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES
For powder spills, carefully scoop up material into a suitable container. For spills of acueous solutions
of Citric Acid, neutralize spill with Sodium Bicarbonate. Scoop up slurry into a suitable container. Flush
area with copious amounts of water. Clean-up personnel should wear approved respiratory protection, .- ubber
gloves and goggles to prevent irritation from contact and/or inhalation.

DISPOSAL: Solid waste may be packaged in paper or dissolved in a fliumable solvent and burned in an
approved incinerator. Follow local, State and Federal regulations.

SECTION 8. SPECIAL PROTECTION INFORMATION

Provide adequate general and lo~al ventilation to control dust levels to no more than the nuisance dust TLV
.ACGIH: 10 mg/m4; OSHA: 15 mg/m ). If the material is melted, additional ventilation may be required to
control vavors.

A NIOSH-approved respirator and safety goggles should be worn where dusting occurs, especially above the
nuisance dust TLV. Gloves are recommended when prolonged or repeated contact is likely.

Provide eyewash stations in work areas where eye contact is possible.

Contact leases pose a special hazard; soft lenses may absorb and all lenses concentrate irritants.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Store in a cool dry area. Protect containers from physical damage.

DATA SOURCE(S) CODE (SoGnosary) 1. 4, 11, S4, SS.

-sp a On 4f ifr A pbusp- " wLwmk pwf-' AROAL *oA- 4/s

O~m - -n -a W W"NO .ft .m W -W,. iNDusr. HYGIENvE/SAFm Y
.60 U. amm Wi &aa of 701 nd kW -0w a *wbw.MmdP

.- MEDICAL REVIEW:

IoA 5i81M GENIUM PUBLISHING CopynghT @ April 1. 1985
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Degussa A4$.
Degus-:a
C cr o r-a t-cn

MATERIAL SAFETY DATA SHEET

Essentially similar to OSHA Form 20

SECTION I - MANUFACTURER'S NAME I ADDRESS

Degussa Corporation. 65 Challenger Road, Ridgefield Park, New jersey 07660

Chnemical Namne: HYDROGEN PEROXIDE 20% to 52%a in Aqueous Solution "'AS T 722-84-1

-race Nlame & Svronvms: ý-.wcnyrs: Peroxide, hydrogen dioxide

Chemcal rmiv: Inorganic Peroxide F-r'rmu~a: H20-1

SECTION 11 - HAZARDOUS INGREDIENTS

Name I CAS -4 ar~>

HYDROGEN PEROXIDE I 7722-a4-1 120-521 lppm I_______________ __ ____

SECTION III - PHYSICAL DATA

Boiling Pcirct (OL', 220-237 S-cecrfic Gravity i H-.0=~ 2______

Vaoor Pressure (mmH~g.) 18-2S Percent Volatile by Volume (0,1 approx. 100

Cvacratton Rate
___________________ _____________ (AR=1)apo.2. utvi Acetate = 1) more than 1

Solubility in Water I Complete IDecomoiosition Temcerature (O)NA

Appearance and Odor: Clear, colorless liquid with a slightly pungent odor.

NOTICE: The data contained herein is based on information that Deguas" believes to be reliable, but no expressed or implied warranty is made
with regard to the accuracy of sucht data or its suitability for a given situation. Such data relates only to the specific product descnbed
and not to such product in combination with any other product and no agent of 0egussa is authorized to vary any of suc.1i data. ECegussa
Corporation and its agents disclaim all liability tor any actions taken or foregone on reliance upon suchi data.

Piroxvgen Cherricals Desart~ent

65 Ch ailenger Road Ridgeiie~d Park NJ 07660 201-641--6100 -Telex 124445 VTWX 710-69r0-6143
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SECTION IV - FIRE AND EXPLOSION HAZARD DATA

F Fasn Point ,C:osea Cu,: Non-flammable f-rrrmac:e '.tS NA NA

-(ingusrnig Mecza: Use water to tight fires in whicn 'his material is involved. Wear self-contained breathing
apparatus and full body protection. Apply vast amounts of water for cooling and dilution.

Scac:ai .-:.e .z;qntirg P'ccecures: Do not use fire fighting agents other than water.

Unusual ,-re & -_:-c:cs;cn HaZarcs: Spontaneous combustion can occur it allowed to remain in contact with
oxidizable materials. Drying of product on clothing or combustible materials may cause fire. Do not allow temperature
of storage tanks to rise above 100'F. Do not heat solution to concentrate to 74% or greater.

SECTION V - HEALTH HAZARD DATA

Tnresrc:Qa :.rrt iatLue: 1 ppm - NAi L) z0 NA NA

Or:VafeXCOSure Ac.e & Ccc Short term exposure: Causes irritation. May cause eye injur" Cefec*s
may be delayed).Whitening of skin on contact. Longer exposure: Causes blisters or burns. It swallowed. may cause
sudden formation of oxygen, which can cause injury by aistention of the esophagus or stomacri with local internal
bleeding. Inhalation of vapor or mist may cause irritation or inflammation of upper air passages.

Emergency First Aid Procedures

Eves: In case of eye contact, immediately flush eyes with plenty of water for at least 15 minutes. Get attention of
ophthalmologist immediately.

p
Skin: Fius! skin with copious amounts of water.

•escrarcrv: Administer oxygen. Consult physician. tt breathing has stopped, administer aritificial respiration.
Clinically observe for 48 hours because of the possibility of pulmonary edema.

Ingestion: Drink plenty of milk or water immediately to dilute contents of stomach. Do not induce vomiting.
Call physician.

C:oning: Remove and wash contaminated clothing and shoes thoroughly and promptly. Clothing may ignite
spontaneously and bum fiercely if product dries out.

B
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SECTION VI - REACTIVITY DATA

- :az,.,Iv Stable C ".,:c Contaminatic'. :rom any source may cause rapid
decomposition, generation of largz- quantities of oxygen gas and high

I pressure.

'fCs .aZ:;X;,, •,~iat• a s z -. c;) Heavy metals, organic materials, dust, reducing agents, dirt, aikaii, rust.

-•,ac _.ez•,mz:S: :n_-nz': : Large quantities ot oxygen wiil support comousztin.

r-y r,Z cn Will Not Occur C.rc:tcrs " A. cc NA

SECTION VII - SPILL OR L-AK PROCEDURES

•ecs :o ce aken n.ase '.;a:er,5 s ZeCesac :r -cec: Do not get in eyes. Wear goggles. Avoid contact vith sKin
wear neoprene, butyl rubber, cr vinyl gloves. Eliminate source of spill and flood with vast amounts of water.

W-as:e ý.•,scosai .,e:rca :uc:rc ,e'iz: This material is a hazardous ,vaste (as per RCRA) because of its
reactivity. Disposal should be conducted by an EPA (RCRA) permitted disnoser or an EPA (RCRA) permitted
disposal facility.

SECTION VIII - SPECIAL PROTECTION INFORMATION

P-esc:raýct, -rctec:-cn 7cec:v yce). Organic vaporiacid gas canister - SCSA curing emergencies.

/enila ;cn Lzca.l :--nausz: Maintain adequate ventilation -3Ce-C:cr.

To maintain concentrations below TLV.

Pro[ec::ve G;Gves: Neoprene, butyl rubber or vinyl gloves .,e 2c:ec:icn Chemical safety goggles or face sniefd.
CU-,er Pro:ecuve E-cuicment: Safety hat, neoprene safety shoes or boots. Full protective clothing. Safety showers and

eye baths should be available in work area.

SECTION IX - SPECIAL PRECAUTIONS

Precautions -o ce Taken :n Hancing & Storage: Do not get in eyes. Avoid contact with skin. Store in original vented
containers in dry location away from sun and heat or in dedicated bulk storage facilities. Protect from physical
damage. Keep open lights, fire and sparks away from containers. Do not confine in unvented vessels or between
closed valves.
Cthier Precautions: Never use pressure to empty. DO NOT RETURN THE MATERIAL TO THE CONTAINER AFTER
BEING TAKEN OUT. Have large volumes ot water available for washing down HzO2 spills.

B-11
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SECTION X - SHIPPING INFORMATION. Prnmary riazara: Oxidizer leczcrlca.r r-azarc: NA

Procer COT Si'.ic•'ng Name: Hydrogen peroxide solution

iazard C:ass: Oxidizer :9 C=:7 Sec:icn Pe~e,-rec• 173.244 & 173.Z66

_-ccus Sucstarca No Rezcr:au:e Cuart[: NA

L:ce(s) 2'acsrctsl bL .J -,Ur 2014

S " .... 35.1
;I

5 Ferr 44020

<5. 1 ,
Air - forbidd:en in concentrations

of 401" or over. Below -0' a.

Passenger AC 1 qt. max. Carro
only 1 gal. max.

C&:rt-aire' Pac-:KaFg :ata .-u-.rrcrkze. - ce~s) Drum - DOT Spec. 50 or 37M with inside liner DOT Spec. 2S or
2SL or DOT 3-1 (polyethylene drums). IM 101 Portable Tanks

SECTION XI - EMERGENCY RESPONSE

:,,acC rcn: For a ý:eccmrccs -.n crcc:er :s;Ce a :arK: Evacuate the area and keep all unnecessary personnel away. and to a safe distance of 2000 ft. in ail directions.

Ccrta;rrr.ert - :mmerca:e & ý-.',cw-jc: Contain and apply large amounts of water 'or ailution and eliminate Ignition
sources. Flush very dilute solution t drainage system.

-- ', GE YGE. 4 CyE-SC .P S•ENC- C 7NTACT,,S): e
Degussa Corporation (205) 653-C632
CH ETREC (800) 424-9300

SECTION X!I- PRODUCT INFORMATION CONTACT(S}

g a i Cac's): 2161Ac0ress:
Degussa 'Product Manager Ridgefield Park, New Jersey Busr'ess e-Goe: (201) 641-6100
Corporation Facility Superintendent Theodore, Alabama S; rsees s Pr'cre. (205) 653-7933

Care: 1Precared By: PSCC
Product Safety Compliance Committee
Degussa Corporation
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No. 62

MATERIAL SAFETY DATA SHEET
GENIUM PUBLISHING CORPORATICN OXYGEN

1145 CATALYN STREET
SCHENECTADY, NY 12303-1636 USA

(561) 377.U65 "NiumDausbrmoo. Dte April 1980

SECTION I- MATERIAL IDENTIFICATION
.TERL4L WMAJ : OXYGEN
DESCRIRTION: Supplied as compreseed gas (2100 paig) in cylinders or as cold liquid in

ar contauners.
O • DESIGNATIONS: ý0, CAS #007 782 447, G'7 D27A,1
MANUWACTUIRMS: Availa le fro= 3everal suppliars, ie-au4ing:

Wasv f.tio( Car ide Corp.
u-. I ra - 010- Dl d 4 . -c

SECTION I. INGREDIENTS AND HAZARDS S HAZARD DATA

- oxygen con:ant in workplace air ia
18 vol Z (ACGnI, 19791.

SECTION 111. PHYSICAL DATA

B3oilin point, at 760 = HS, deg C - -183 Specific grWvty at -183 C -- 1.14
Vapor Pressure at -199 C, -- ca CO Melting point, deg C ..-. 218.'
Vapor density (Ai.-1) ------ 1.1 viscogity, cpa, at 25 C ---- 040206
Solubility in water, c3/10 9, a25 C 3.1e Crital te~perature, deg C -- -118.
Molecular wei•ht -- 32.00 C.. .... al. ;eesu'e, at= -0.14

Appearance and Odor: Colorless gA, bluish liquid, or bl,-4s zod -4th hexagonal
crystals, odorless, tustalgas.

SECTION IV. FIRE AND EXPLOSION DATA '.wER UPPE
Flash •no•c and .waeho4 AuMoethooI Teo Ylar,=sb1lty Limits In Air

hI/A j/A .IA N

Zxtinuishing Media: Shur. of f 02 gas i- posoibl and -se medis, &£propr'iat r o" the sur-
rounding !iri. Use water spray to co•l f1ra-exposed containers. If feasible, re-
move oxygen containers from fire dangar.
so urn a bnay u rn .Table u~par1t4 c etluton. F-saeriala which 4

mo ay u oge•r••. iteria $ canSeccaes spcntaneously
flxa bla at high oxygen levels. Oxygen release In a fire situation greatly increase

t u~ws& s.VAvwj±UU.U lzuzgL&ag aOz cu ylladtica havie sa.Cuy Gu'vLram tu zila~mm 0,9 ar e
cessive tea.eracure or pressure,) Liquid oxygez can explode on contact with fl=.ab!

SECTION V, REACTIVITY DATA
oen Is stable when kept. Isolated as a compressed gas in cylinders or 8 a &ojQ .2u
in vented insulated contaimerq. Sta[inleas steel, aluminu=, copper and its alloys
are usefu. materials for oxfgen or liquid oxTgan service.

Oxygen will tndergo hhighl •xothermic reactions or explosions with many =aterials. The
reactionas acrsae tn Vo.ence the greater the concentraticn or 2 in contac: w-ith the
fuel or reducing agent. Air has 21Z oxygen; above 23 volume Z oxygen reactivity with
environmental materials is subs tantial:.7 increased.

Ox~gen reacts explosively with phoaphine, h~drazine, hydrogen sulfide, ethers. alcohols,
ydrocarbon eitc., etc. Liquid oxygen =xtures with powdered netals can be

detonated. Aed h;o steel burns In an oxygen atz'oaphere.

0.• LM caima F. C..WV.
AM,.""',•.o* .,-,- 11 ,,,M, GENIUM PUBISHING
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No. 62

SECTION VI, HEALTH HAZARD INFORMATION 7 ..V None Established

Adults can satisfactorily breathe pure oxygen for extended periods at 0.33 atm, or at
I atm for several days at less than 5 brs/day. Chest pains and cough can result from
breaching 02 at I atm for 8-24 hre or 2 arm for 2-3 hrs or from in atmoephera of 60Z
oxygen for several days. A variety of central nervous system effects can occur on
breathing oxygen at partial pressures greater than 2 arm, including dizziness, im.-
;aired coordination, visual and hearing disturbances, and seizures.

Contact vich liquid oxygen can produce severe frostbite and freeze burns. Prolonged
breathing of very zol iatmcaplheres can produce lung damage. Prolonged exposure to
cold areas can result in : yLoahermia.

FIRST AID:
Contact with licuid oxygen: Rameve victim from source of contact. Flush affected area

with lots ol tepid water. (Do not apply direct heat to affected areal) Loosely
apply dry, sterile. bulky dres-asings to protact area fro= infection/imjury. Get
zedical attention.

Hypochrmia: Ptemove victim to warm (not hot) area. Wrap in blankets. Slowly restore
bcdy :a=peTitu?:, Ge: =ndiZal attention.

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES

,Noc•y •ataty personnel oe signifoaat leaka or epilla. ?rovide optimum exhaust ventil-
aIton. Shut off oxygen sourca if possible. lennvs gources of heat or ignition and,
if feasible, separate .!ro= combustlbles. Small leaks i-4 an oxygen system in enclosed,
unventilated area cm build-up a hazardous oxygen level.

Tu increase :he rite of controlled evaporation of spilled liquid oxygen (when desired)
3pray -wirh large amounts of watar. (Tog =ay be generated and reduce visibility.)

DISPOSAL: Ramove waste containers or leaking cylinders to exhauat hood or outdoors
away rrom combustiblas and allow :o diacharge at a =-derate rate. Tag cylinder -o
indicate defec:t, close valve and return to supplier.

SECTION ViII, SPECIAL PROTECTION INFORMATION
Where oxygen may be released, provide adequate ventliation to prevent excessive oxygen-

enrich-,nt of che workplace ato•,Lara (holding at <23 7ol. % 0 2 is veto=andd 'o.r fir
aet:y). Personnel who have been expoged to high oxygen concentrations should stay in

a well-vnntr1aced or cen area for 15 minutes before going into a confined space or.near an gn:ilon source
Workers handlin& lquid oxygen should use safety glasses, clean, approved insulatrngloves•and oterh appzovea protactive clothing as required to prevent skin contact.

(Gloves and protective clothing =ust be of material resistant to ignition on contact
with liquid ox•gen - leather gloves and aafety shoes have been reco=ended.) Safety
shoes and safety glasses are raco-ended in handling cylinders of compregsed gas,

If oxyge.-cnriched clothing tstches firs, extinguish under asag at hcw.; fire blanket
=ay not be effactive. Use o.oncinuous water spray to soak clot ing of a rescuer who
m ust._• o;erate• in an oxygen-enriched -!ize area.

SECTION !X, SPE£CIAL PRECAUTIONS AND COMMENTS

Store oxygen containers in.a oIa, cool, dry, well-ventilated low f!re-risk area. awaytoý :oustible nzateriala. " oec Ain~sees against physical dZ-ise. ?Ollow gen-
eral safety procedures for handlin% compressed gas cylinders. hYever expose any par:

of a cylinder to temp. lbove 125 7. Ground equ•ipment to eliminate build-up of static
charge. nsurea that containers of liuid oxygen are properly vented to preventr
sure zuild-up and that suitable mteor ala are used to contact liquid oxygen and high
purity oxygon. Some =atarials are unsuitable for service at low temperatures because
they become brittle and can be easily shattered by impact. Many materials are unsui:-
able for oxygen service; do not use oil or grease to lubricate valves on oxygen
cylinders.

TASOKC() OD:1,2, 4-12, 17,24,25 % .PO aLs: s ~~~ 4t4A..--ZATIA SOL.7C V S) CODE .,A P OV L,'

• l •m*• ,wle. = ~, *swaq mrm un, ,'s o-s me A rot "wnwt

O A W M c v OF 0 f ban W M *bJ

GENIUM PUBLISHING
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MATERIAL SAFETY DATA SHEET GGENIUM PUeLISHING CORPORATION
1148 CATALYN STREET OzO'E

SCHENECTADY. NY 12303-1836 USA 28MIsonA(5 1 8 ) 3 7 7 . -8O .S G " W M P u ft " I N . D st e 7e b n ru a r 1 9 8 2

.I c T I O N I M A E IA ID E N T I F I C A I i 'O N ..
_ IIZAL NAME: OZONE

ESC•I•TIOCN: Elaectronc rdiation of air provides up to 2% ozone in air for on asta
laboratory or commercial use. It can be produced in the liquid state, but shipping
costs are too expensive. It is present in air at up to about 0.05 ppn at sea level
(variable) and is produced when air La exposed to electric discharge or UV radiation,

0TME DESIC.NATIONS: 03. A Wgjq,0 25 !56, Triatomic Ox-yga

SECTION I1. INGREDIENTS AND HAZARDS X HAZARD DA7A

•one ga in air <2* 8-hr TWA 0.1 3ppm*w
or 0.2 mg/n

Numa. Inha&1atonTCL
*Level of ozone ateinable in "ozonized" air. Concen- P-m/ti=e efects

Crated liquid can be obtaired by cooli.n ghin -this____
ozonized air to -180 C. 0.2/3-Hr !ye

**Current (1981) ACGIR TLV; also pro;.aed oSFA Standard 1 Pulzona
with an Action Level at 50% of the permissibla expo- 1.8/75 m- C-%0
suea limit. 1O0/1MiLn Skin

SECTION III, PHYSICAL DATA
Sboiling point at . aI&, deg C -- -112 Cenusty liquid at -182C, P/n1 - 17

Vapor density (Airul) 1.65 Pressing point, I am, deag C -- -192 -
ster solubilt•t at 20 C, by - 3 7= Haceula- weight 48.00

Critical temp, deg C -- -12.1
Appearance & Odor: A colorless to blue gas (dependent on concentrat•on) wi:h a pun-
gent characteriaitic odor wbhich Li datactable above 0. 1l pp=n and becom.s disagree-
able (sulfur-like) above 1-2 ppm. Olfactory fatigue develops rapidly. (Also,
a dark blue Liquid or solid)

SECTION IV, FIRE AND EXPLOSION DATA LOWC.:uPPER
.71439 Potl and £ ",l• o _ Autoi it±lon Teo. *K8-aoilitr LltitA Irl Air

Extinguishing .e... en t a maar.al i.s 1nvoved in =Ia, uae M 4a ounts ot
water spray.

This aterial increases the intensity of combustion an compared to the bu-rn.ing or
aW016dfTIC Of W~AP9L4A1 4" 1? A"w (&404 ýýav¶ tl ~ ft ^0r1
cedures depend on the surrounding materials.

Self-contained breathing apparatus with full-face protection should be used by those
fighting a fire in which this material is involved,

SECTION V, REACTIVITY DATA
stable at ordinary temperatures; spontaneously deco•poses to 0.2 and, thus is found
in highest concentration only near %he point of its generation. (it can be stored
for prolonged periods an a liquid under cryogenic condit•on.,)

It is an oxidi2zii a•e•t for both organic and inorganic materials; it is a stronger
oxidizer chat 0 , but leas strong than fluorine. SoMe of its reaction products,
such as ozonide etormed from unsaturated hydrocarbons, can be highly explostve.
Solutione containing o3one can exploda dn warmsing,
ep away from heat, flame, strong reducing agents, and combuatible mAterials, such
Las tease and oil.

... ,- GENIUM PUBLISHING
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ECTION V1, HEALTH HAZARD INFORMATION -.. ,

cesgiva exposure is high7ly irritating and can be damaging to the eyes, none, throat,

a=d lunge. Expoaure above 0. 1 ppm causes drying of tbA mg-oua membranes of the mouth
ose and throat. A short exposure at 1-2 ppm produces headhahe ta sell e irritation

of the respiratory tract, but sMtoma subasde when exposue stopa. H±3h caOegtra-
ilons and/or excessive duration of exposures above the TLV cUn produce nausea, pa.in

in chast, cough, dyspesa, reduced visual acuity, fatigue, and pulmonary edema. Znhala-
tion of >20 ppm !or an hour or more (or 50 pp= for 1/2 hour) could be fatal.
Symptoms of edema •r=m excessive exposure can be delayed one or more hours.

Acute aga from ozcne appears to be -alal7 from its oxidizing effect on contact with
tissue, bu i; :may have chronic effects on the lungs and on lung t-or acceleration.

PIRST AID:
EeCtact: Get pro=pt aedical help.
Inhalat•on: Remove :o oaona-frae air. Get =edi=cl help. Keep warm, quiet and at reSt

and observe for delayed pu-lmonary edema. Adm=nistractcn of 02 •a.• been recommended

SECTION VII. SPILL4 LEAK4 AND DISPOSAL PftCEDURES

Evacuation of vorker3 should be planned prior to emergency coudition. Approved self-
contained :sapiraor7 equipment with full face protection should be used by those
involved Ln handlig8 leaks ond in -er~ency ccnditlcns. Detech leaks by exposing
paper impregnated vith 4% potasalum icaids (dried) to suspected area. Paper turns
brown if ozone is present.

Provide ventilatIon to dilute and disperse small amounts of ozone into the outside
atosphere.
yollow 7ederal, State and local raguiatloa.

SECTION VIII, SPECIAL PROTECTION INFORMATION

avide gezeral and localý exhauat ventilation to meet ThV requirements in the workplace.
spirators of approved types =mit be available where overexposure to ozone is possible
in a workplace. All exposures above , pIpm =st use full face protection, and exposures
above 5 ?pm require an air-supp•ied or self-contained respirator. Cartridge or gas
mask-type respiraof•rs with organic vapor-type cartrIdga(s) or canister are suitable
only selcw 5 ppm ozone.

Where o:cne ia generated (or where liquid ozone is storad or ,xgad) explosion hazard
and health ýazards will exist and =ust be guarded against 6y proper planning,
equti-eAn:, trainL.'g, and 'work practice.

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS

xci•de frem industrial exposures to ozare those individuals with & hiator7 of heart
or lung problems. Alao certain individuals -&) be more susceptible to injury from
ozone expcoure than others; because of. a certain enzyme daficiency they may become
ill from ex;posure which are readily endured by a normal worker.

asee Calabrese, et, &l. J. Toxicol, Health 2 (1977) 909)

2,4-9,12,14,16,17,27,31,37, -..
DTA SO1=.C(S) CCfli:;g4 APROVALSA: MIS,4 1- PPOAL:CR0 reu._

:.:.:'60* Nvwa: -0umewe' 0o W.W .-1v e e4 ndustrial Hygen
awvtf -- r W.yW AM f ~ WW1W"0000_WPP and Safty 1Z-_q4t4.2

_MEDICAL REVIEW:__o Februar_ 1982

GENIUM PUBLISHING
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RESPIRATORY PROTECTION PROGRAM

Respirator Administration

The Respiratory Protection Program Coordinator is the Designated Health and Safety

Officer (DHSO) for the Denver, Colorado, office (currently Marcus W. Johnshoy). The program

became effective on April 1, 1987.

Responsibilities include selection and purchase of respirators, organization of training, and

administration of the program to include use, maintenance, storage, and sanitary care.

The project managers/supervisors will supervise the program for their jobs and in their

areas of supervision. Project manager/supervisors will also be responsible for issuing respirators

and enforcing their use.

Respirator Selection

Respirators will be selected by the DHSO in cooperation with the project manager/. supervisor. Only respirators approved by the National Institute for Occupational Safety and

Health will be selected for use based upon the nature of the hazard and its concentration.

Typical jobs and types of respirators used at HLA:

Job Type of Resoirator

Soil sampling in potentially pesticide Scott Model #65, full-face,
contaminated area 642-OA-H cartridge

Monitor well installation and sampling Scott Model #65, full-face,
in potentially solvent contaminated areas 642-OA cartridge

Respirators will be purchased from an authorized manufacturer's representative.

Employees will be provided the brand and model of respirator indicated on the employee's fit test

record.

Respirator Assignment

Respirators will be individually assigned and marked with a unique identification number.

" 20003,130.10 - HSP
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Respirator Training

Training will be conducted during the employee's Hazardous Materials Health and Safety

Training or at time of issue. Training will include respiratory hazards; alternate

engineering/administrative controls; respirator types based on hazard, functions, capabilities, and

limitations of respirators; donning and fit testing; proper wearing; and maintenance. If necessary,

training will be conducted by the DHSO using the following training aids and materials:

- Manufacturer's Instructions

- HLA's Health and Safety Training Manual

- Hands-on training and formal presentations during safety training

- American National Standards Institute's Practices for Respiratory Protection - Z88.2,
1980

- Occupational Safety and Health Administration Standards

Respirator Cleanin2/Sanitization

Each employee will be responsible for cleaning their-respirator. A sink, detergent, and

sanitizer for respiratory cleaning and sanitizing will be available at the decontamination facilities

or at HLA's Denver office.

Respirator Tnsoection and Maintenance

Individually assigned respirators will be inspected on a regular basis by the DHSO. A log of

these inspections will be maintained in the respirator record files.

Respirator repairs and maintenance will be performed by the DHSO and/or approved

alternate or a factory authorized representative. There will be no replacement of parts or repairs

beyond the manufacturer's recommendations.

Respirator Storaje

Between use, respirators will be stored in sealable plastic bags where they will be protected

from dust, chemicals, sunlight, and extreme heat, cold, or moisture.

20003,130.10 - HSP
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Program effectiveness will be evaluated through regular inspections of each area where

respirators are used and stored. The DHSO or Site Safety Officer will be responsible for

evaluation of prorain effectiveness.

Self-Contained Breathing Apgaratus (SCBA)

All SCBAs will be inspected prior to each use. Only Grade D breathing air will be used to

fill air tanks. Any SCBA used for emergency purposes will be inspected monthly to verify that

all components are in good working condition and do not need repair. A copy of the monthly

inspection checklist is attached.

Respirator Records

Records for the respirator program will be maintained in the Health and Safety office files.

The records will include:

1. Approximate numbers and types of respirators in use

2. HLA respirator user approval form

3. Medical evaluation sheet

4. Program surveillance and maintenance reports

5. Respirator inspections logs

20003,130.10 - HSP00-12-89 C-3



SCBA INSPECTION CHECKLIST

Device---

Serial No.

Date Inspected-

Inspected By---------

Location-

TO BE REPLACED OKAY

FACEPIECE
FACEIECE LENS
HEAD HARNESS
RUBBER HOSE

"0" RING (Reg.)
INHALATION VALVE
EXHALATION VALVE
HARNESS
BACKPACK
CLEANLINESS
INSTRUCTION SHEET
FOGPROOF
AIR CYLINDER PRESSURE PSI
CYLINDER VALVE
BYPASS VALVE
MAINLINE VALVE
PAK ALARM
REGULATOR DIAPHRAGM
REGULATOR FUNCTION
PESSURE DEMAND
STORAGE BOX

COMMENTS:

0- C-4
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1.0 INTRODUCTION

This Health and Safety Plan has been prepared by O.H. Materials

Corporation (OHM) for implementation of all Phase I construction

and analytical activities related to the Hydrazine Blending and

Storage Facility (HBSF) decommissioning.

1.1 TASK SUMMARY

The HBSF at the Rocky Mountain Arsenal (RMA), near Denver,

Colorado, was constructed in 1959 and operated for 23 years from

1959 to 1982. The 10-acre site consists of two tank yards, each

completely surrounded by security fencing. The yards are connected

by two overhead pipelires. The location of the RMA is depicted on

* Figure 1-1. The HBSF is located within the RMA as shown on Figure

1-2.

The HBSF was used as a depot to receive, blend, store, and

distribute hydrazine fuels. The primary operation was blending of

anhydrous hydrazine and unsymmetrical dimethylhydrazine (UDMH) to

produce Aerozine 50. The materials were manufactured elsewhere and

shipped to RMA for blending. Blending operations were not

continuous and occurred in response to requests by the U.S. Air

Force. Other operations at the HBSF included loading and unloading

rail cars and tank trucks, destruction of off-specification

Aerozine 50, and storage of Aerozine 50, anhydrous hydrazine,
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monomethyl hydrazine (MMH), monopropellent hydrazine, hydrazine 70,

UDMH, and hydrazine.

Hydrazine and UDMH are unstable in the natural environment and

rapidly decompose when exposed to the atmosphere. One of the

decomposition products of UDMH is n-nitrosodimethylamine (NDMA),

a suspected human carcinogen. From January through March 1982, the

U.S. Oc:upational Safety and Health Administration (OSHA) surveyed

the HBSF and detected the presence of airborne NDMA within the

HBSF. In May 1982, RMA ceased operations and closed the HBSF to

all but safety-essential or emergency-response entries.

On February 1, 1988, a proposed Consent Decree was filed in the

case of U.S. v. Shell Oil Company with the U.S. District Court in

Denver, Colorado. A modified version of the Consent Decree was

filed on June 7, 1988. On February 17, 1989, a Federal Facility

Agreement (FFA) that incorporates the provisions of the modified

Consent Decree was executed by the U.S. Army, Shell Oil Company,

the U.S. Environmental Protection Agency (EPA) , the U.S. Department

of the Interior (DOI), the U.S. Department of Justice (DOJ), and

the U.S. Department of Health and Human Services (DHHS). The FFA

specifies a number of Interim Response Actions (IRAs) to alleviate

certain concerns prior to the final remedial action. IRA H,

Closure of the HBSF, is to be implemented at the HBSF. The IRA

process described in the FFA requires preparation of an Assessment
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* Document, a Decision Document to include Applicable or Relevant and

Appropriate Requirements (ARARs), and a Draft Implementation

Document prior to implementation of the response action. At this

time, the Assessment Document and Decision Document have been

completed. Harding Lawson Associates (HLA) will develop the Draft

Implementation Document. This section presents a summary of the

scope of work for the task.

1.1.1 Task Order Scone of Work

The HBSF IRA H Task has been separated into two phases, which

comprise the decommissioning of the HBSF at RMA. Phase I includes

planning, wastewater treatment system selection and modification,

system installation, analytical method development and

certification, startup testing, and development of a Draft

Implementation Document for facility decommissioning. Phase II

will involve planning, installation of a second wastewater

treatment system, operational treatment of wastewater, reduction

and elimination of the facility hazards, dismantling of all above-

ground structures and equipment, disposal of generated solid and

liquid waste streams, and preparation of a Technical Report to

document facility decommissioning. The present Task Order

addresses only Phase I of IRA H.
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1.1.2 Obiectives

The principal Phase I objectives are to:

- Conduct a bench/pilot-scale testing program to select an
appropriate chemical oxidation/ultraviolet (UV)
irradiation treatment system for treatment of hydrazine
wastewater stored at the HBSF

- Determine necessary treatment system modifications to
achieve the desired discharge concentrations for the
chemicals of concern in the wastewater

- Develop and certify an analytical method for analysis of
NDMA in treated wastewater to achieve a Certified
Reporting Limit (CRL) as referenced in the Task Order

- Conduct start-up testing of the selected treatment system at
the HBSF

- Gather sufficient process information from the start-up
testing to more specifically define operational treatment
requirements

- Prepare a Draft Implementation Document defining step-by-
step procedures for decommissioning above-ground equipment
and treatment of remaining hydrazine wastewater at the
HBSF.

1.1.3 Health and Safety Responsibilities

Health and safety responsibilities for the HBSF IRA H Phase I

work are split between HLA and OHM depending on the current task

activity. Task activities addressed by this Health and Safety Plan

(HSP) are comprised primarily of site work and are listed as

follows:

TASK ACTIVITY PRIMARY RESPONSIBILITY

Bench/Pilot Test Wastewater Collection HLA

Site Facilities Inspections for Design HLA

Site Improvements/Construction OHM

1-4



TASK ACTIVITY PRIMARY RESPONSIBILITY

Treatment Plant Installation OHM

Initial Startup OHM

Long-Term Startup HLA

Treatment Plant Modifications OHM

Wastewater Sampling HLA

Facility Investigations for Implementation
Document Preparation OHM

Primary responsibilities means the company so indicated will

provide the site safety officer. All work done by both HLA and OHM

on the respective task activity will be performed under the safety

direction of that officer.

The HSP essentially incorporates two plans: one plan prepared

by HLA and this plan prepared by OHM. The OHM plan is included as

Appendix D to the HLA HSP and is designed to be a stand-alone

document. As such, the OHM plan incorporates some identical

material contained in the.HLA plan. This approach to the plan was

taken to provide OHM site personnel with a plan to use specifically

for their activities. Because OHM is subcontractor to HLA on the

task and HLA is ultimately responsible for all task work including

safety of task performance, the OHM HSP is included as part of the

HLA HSP.
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2.0 SAFETY ORGANIZATION, ADMINISTRATION
AND RESPONSIBILITIES

The health and safety co'i-inator for OHM will be responsible

for the monitoring of all health and safety related activities

performed by OHM during plant construction, start-up, and

modification, and. site activities for preparation of the

implementation plan.

In addition, OHM will designate a person who will be

responsible for modifications to the treatment plant and the safety

of anyone assisting in this activity. HLA will designate safety

and operations personnel for daily operations within the treatment

plant.

2.1 RESPONSIBILITIES

Both HLA and OHM will provide the appropriate safety and

management personnel to carry out their respective task activities

given in Section 1.1.3. Under OHM, the following health and safety

job descriptions will apply at the site.

- Site Supervisor - The site supervisor reports to the
project manager and has total control over facility
activities. Specific responsibilities include:

"o Coordinate activities with appropriate officials

"o Brief individuals on their specific assignments

"o Utilize the site safety officer to ensure that safety and
health requirements are met

"o Prepare reports and maintain files related to facility
operation

2
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o Oversee the entire operation and monitor effectiveness of
contaminant destruction.

- Site Safety Officer - The site safety officer advises the
site supervisor on health and safety issues at the
facility. The site safety officer recommends stopping
work if any operations threatens worker or public health
or safety. Specific responsibilities of the site safety
officer are:

"o Selection of protective clothing and equipment

"o Periodic inspection of protective clothing and
equipment

_o Monitoring of protective clothing and equipment
including proper storage and maintenance

"o Control of entry and exit at the Access Control Points

"o Monitoring of each worker's suitability for work on the
basis of physical abilities and physician's evaluation

"o Monitoring of the work parties for signs of stress,
i such as, cold exposure, heat stress., and fatigue

"o Monitoring of on-site hazards and conditions

"o Monitoring of periodic inspections to evaluate
conformance with the Safety Plan

"o Enfcrci!'g th- "buddy" system

"o Knowledge of and coordination of all emergency
procedures, evacuation routes, and the telephone
numbers of the ambulance, local hospital, poison
control center, fire department, and police department

"o Notification (when necessary) to the local public
emergency officials

"o Coordination of emergency medical care.

The site supervisor may act as the site safety officer when the

need for a full-time site safety office: is considered unnecessary.

All such substitutions will have to be approved by the OHM site

p safety coordinator.
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I
3.0 SITE HISTORY AND OPERATION

The HBSF was owned by the U.S. Air Force and was operated by

the U.S. Army from 1962 to 1982 (EBASCO Services, Inc. 1988). The

HBSF is located in the northeast corner of Section 1, to the east

of South Plants. The site is surrounded by a security fence and

is divided into two sections connected by overhead pipelines

(Figure 3-1).

The western portion of the HBSF was constructed in 1961. This

area was used to load and unload rail cars and tank trucks. An

office, blending equipment, and storage facilities are also located

in this area. Storage facilities include a 44,000-gallon, in-

I ground, concrete wastewater tank, a drum storage pad with drum

filling equipment, and equipment sheds. The eastern area was built

in 1976 to provide additional storage and includes a 50,000-gallon

tank and a 200,000-gallon tank. This eastern portion is the study

area for this HSP.

In addition to storage, the HBSF has been utilized to receive,

blend, and distribute hydrazine fuels. Fuel materials were

imported to RMA from other sources for blending on an as-needed

basis dictated by the Air Force. The most common operation was

production of Aerozine-50, a blend of UDMH and hydrazine.

Aerozine-50, UDMH, hydrazine (MMH), monopropellent hydrazine, and
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P hydrazine-70 were stored at the site. Destruction of off-

specification Aerozine-50 also occurred at this site.

-he maximum volume of wastewater currently stored on site is

estimated to be 300,000 gallons. This wastewater was stored in

two vertical, steel tanks and one in-ground, concrete tank.

Residues from drum filling and washing operations were also

collected and stored in the in-ground concrete tank. A batch

treatment with solid calcium hypochlorite was used to oxidize the

hydrazine into ammonia, nitrogen, and water. Sludge resulting from

this process was disposed of in pits located in Sections 30 and 36

from 1975 through 1978. Treated wastewater was pumped through an

industrial sewer to Basin F until 1982. Thereafter, neutralized

wastewater was stored on site, except for approximately 10,000

gallons shipped to Lowry Air Force Base.

Records of only two large spills are noted for this facility.

In 1975, the fire protection system malfunctioned and filled the

pit around the largest UDMi storage tank with several hundred

thousand gallons of water. No fuels or wastewaters were spilled.

The water in the filling pit from the fire protection system was

pumped into adjacent fields. In 1976, the same tank leaked UDMH

to a depth of approximately 4 inches into the surrounding pit. The

UDMH was pumped into storage, neutralized, and disposed in Basin F.

3-2



Prior to shutdown of operations at the facility in May 1982,

OSHA detected airborne NDMA on site. In December 1982, the U.S.

Army Environmental Hygiene Agency conducted a sampling program at

the HBSF. Results from this sampling indicated that ambient air

did not contain detectable concentrations of UDMH and hydrazine,

and wipe samples from connectors and nozzles indicated low

concentrations of UDMH and hydrazine. (Wipe samples were used only

to determine contaminant locations, and not to assess the level of

contamination.) All work areas showed some detectable NDMA air

contamination, at concentrations ranging from no detection to

320 gg/m

An additional air monitoring program was conducted by Dames &

Moore in 1987. The purpose of this program was: (1) to determine

the level of personal protection needed for safe entry into the

HBSF, and (2) to determine whether additional cleanup was required

at the facility. Results of this sampling indicated that the

equipment used to blend and formulate hydrazine and associated

storage tanks were contaminated with airborne NDMA concentrations

3 3
ranging from 0.20 Ag/m to 28 Mg/m . Ambient air monitoring within

the facility did not indicate detectable levels of NDMA.
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4.0 HAZARD ANALYSIS

4.1 CHEMICAL HAZARDS

Several chemical hazards have been identified as either

inherent to the blending facility or to the treatment process.

Before and during drainage, cleaning, and ultimate removal of

vessels, process lines, and all appurtenant equipment, a potential

exists for contact of hydrazine, MMH, and UDMH. The primary routes

of exposure are by dermal adsorption or inhalation. Ingestion and

inhalation of dusts laden with asbestos from insulation on piping

and various equipment is another potential hazard. During

treatment plant operations, a potential exists for inhalation of

ozone and dermal exposure to ultraviolet rays. Dermal contact and

inhalation of NDMA, a derivative of UDMH, presents another

potential hazard during treatment plant operations.

A description of each chemical likely to be encountered is

presented below. Material Safety Data Sheets (MSDS) and other

pertinent hazard information for these chemicals are included in

Appendix A. This information will be read and understood by all

site personnel.

4.1.1 Ozone

Ozone is a form of oxygen that is highly reactive and a severe

irritant to the mucous membranes and lungs. Headaches, dizziness,
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and coughing may occur. Ozone is a strong oxidizer and has a

pungent, sulfur-like odor.

4.1.2 Hydrazine

Anhydrous hydrazine, N2H., is a clear, colorless, caustic liquid

with a characteristic organic amine odor suggestive of ammonia or

fish. Hydrazine is very hygroscopic, producing white vapors when

exposed to air. When combined with selected oxidizers, it has a

strong potential for reduction by ignition.

Hydrazine is toxic by inhalation and skin contact, requiring

specific measures for personnel protection. The recognized

permissible exposure level (PEL) as regulated by the Occupational

* Safety and Health Administration is 0.1 ppm. Products of hydrazine

combustion are also toxic.

Hydrazine is not shock-sensitive and is fairly stable when

stored in tight containers of compatible construction. A number

of materials, however, including iron rust, catalyze the

decomposition of N.H 4 , with the release of hydrogen constituting an

explosion hazard in a confined space. Hydrazine is subject to

explosion when exposed to oxidizers and when heated in a confined

space. Because of its high reactivity with many common materials,

materials for use with N2H4 must be carefully selected.
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. 4.1.3 Monomethyl Hydrazine

Monomethyl Hydrazine (MMH) is a clear, colorless, hygroscopic

liquid with an ammonia odor. It is a storable rocket fuel similar

to hydr-ine, but with a lower freezing point and vapor pressure.

It is hypergolic with fuming nitric acids and N204 as oxidizers.

MKH is toxic upon inhalation and skin contact, requiring

specific measures for personnel protection. The PEL is 0.2 ppm.

The vapors are flammable, and combustion products are considered

toxic. Nitrogen padding is required for storage and transfer, as

MMH will react with carbon dioxide and oxygen in the air.

MM is stable, nonexplosive, and insensitive to impact or

0 friction when stored in gas-tight containers of compatible

material. A number of materials catalyze the decomposition of MMH

and should be strictly avoided. These include iron rust, copper,

lead, zinc, and most of their alloys. Selection of materials used

with MMH must be carefully done.

4.1.4 Unsymmetrical Dimethylhydrazine

Unsymmetrical Dimethylhydrazine (UDMH) is a clear, colorless,

hygroscopic liquid rocket fuel with a strong, fishy, amine odor.

It is hypergolic with fuming nitric acids and N204 used as

oxidizers.
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UDMH is toxic. It is very volatile and flammable over a wide

range of mixtures with air. UDMH is miscible in all proportions

with water, alcohol, anhydrous hydrazine and most petroleum fuels.

It is a constituent of the fuels JP-X and Aerozine-50.

UDMH is compatible with and can be handled in contact with

common metals and selected elastomers and gasketing materials.

Air oxidation mav change the color of the liquid to light yellow.

Iron rust acts as a decomposition catalyst; explosive azide

compounds may be formed with mercury.

The significant danger of this substance is spillage that may

lead to accidental vapor inhalation, skin contact, and flammable

concentrations. Its vapors are approximately twice as heavy as

air.

4.1.5 Nitrosodimethylamine

Nitrosodimethylamine (NDMA) is a persistent decomposition

product of UDMH. NDMA is a yellow liquid and is soluble in water,

alcohol, and ether. NDMA is a suspected human carcinogen, and all

contact with NDMA is to be avoided.

4.1.6 Asbestos

OSHA has promulgated a standard of dealing with asbestos

exposures during construction, renovation, demolition, and other

similar activities. The standard specifies a permissible exposure
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limit (PEL) of 0.2 fibers per cubic centimeter of air (f/cc) and

an action level of 0.1 f/cc when averaged over an eight-hour

workshift. The standard also specifies procedures for medical

surveillance of exposed workers, air monitoring, work practices

during handling, worker protection measures, and worker training,

among others.

OSHA considers asbestos to be a carcinogen and severe

respiratory hazard for exposed workers. Three diseases have

definitely been associated with asbestos exposure. The most common

of these is called asbestosis, a chronic obstructive lung disease.

Asbestosis generally occurs in workers exposed to airborne asbestos

* over a long period of time, usually at least 15 to 20 years, at

fairly high levels. Asbestosis is characterized by a progressive

scarring of the walls of the air sacs inside the lungs due to a

slow buildup of microscopic asbestos fibers. The scarring causes

decrk ased pulmonary function, leading to a number of secondary

complications, and eventually is fatal.

The second disease associated with asbestos exposure is lung

cancer of the bronchial tubes (bronchogenic cancer), the main air

exchange passageways into the lungs. This type of lung cancer

occurs in workers exposed over a long period of time, usually at

least 10 to 15 years, but at exposure levels well below those which

cause asbestosis. Asbestos wor'ers who smoke are much more likely
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to develop this type of cancer than those who do not smoke.

Bronchogenic cancer is usually fatal within several years of

diagnosis.

The third disease associated with asbestos exposure is a very

rare, but always fatal, form of cancer called mesothelioma. The

duration and extent of exposure necessary to cause this type of

cancer are not well known, but may be less than a year at fairly

low levels of exposure. Mesothelioma may develop 40 or more years

after the exposure has occurred.

4.1.7 Peroxides

Peroxides are strong oxidizers that may react explosively.

* They can be irritants to the eyes, skin, and mucous membranes.

Skin contact may cause bleaching of skin and hair. Eye contact may

cause severe damage.

4.1.8 Ultraviolet Light

Ultraviolet (UV) light is the portion of the electromagnetic

spectrum that occupies the region between visible light and x-rays.

The UV spectrum ranges from 4 nanometers (rnm) to 400 nm. The

region of the UV spectrum between 400 and 300 nm is responsible for

pigmentation of the skin following exposure to UV light. Eye

contact with U`V radiation in ,• :egion between 320 and 280 nm may

cause inflammation of the cornea.
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* During the treatment plant operation, UV radiation will be used

as a catalyst in the hydrazine decomposition. Workers will be

cautioned to stay clear of UV light paths, although no serious

danger is anticipated.

4.1.9 Other

The following list of additional chemicals, as shown in

Table 4-1 at the end of the text, have been detected on the site.

However, the maximum levels detected on Table 4-1 are not believed

to cause any adverse effects.

4.2 CONSTRUCTION/START-UP

4.2.1 Heavy Eauipment

The use of heavy equipment for debris removal, excavation, and

*lifting presents the greatest potential for injury to personnel.

In order to minimize these hazards, designated routes will be

established for mobilization through the RMA facility, and site-

specific traffic patterns will be established. All trucks will

have spotters for backing procedures.

Only qualified personnel will operate heavy equipment. Those

crew members directly involved with spotting for the operator will

be the only personnel allowed in the vicinity of the heavy

equipment. All others will remain a safe distance away from these

operations.
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Personnel needing to approach heavy equipment during operation

will observe the following protocols:

1. Make eye contact wvith the operator

2. Signal the operatcr to cease heavy equipment
activity

3. Approach the equipment and inform the operator of
intentions.

OHM will follow all of RMA's traffic rules. Vehicles will

yield to all bikes and pedestrians.

Further standard operating procedures (SOPs) for vehicle and

other equipment operations are addressed in Appendix C.

4.2.1.1. Excavation

Excavation activities will be routinely monitored for organic

contaminants with a photoionization detector (PID) to alert for

such chemical hazards (See Section 6.0, Air Monitoring). Physical

hazards during excavation work are associated with, e.g., physical

obstructions, soil conditions, and personnel equipment operating

at unclear distances from excavation cut. Preventative hazard

measures are presented in Appendix C.

4.2.2 Line Breaking and Confined Space Entry

During any line or tank entry work, personnel will follow

personal protective equipment requirements for Level B protection.

(See Section 8.0) This is a minimum requirement to reduce chemical
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* hazards. Potential chemical hazards include spills, leaky valves,

unknown contents (i.e., in line or tank), or atmospheric conditions

(i.e., tank) that could lead to fire or explosion. Potential

physical hazards associated with line and tank entry include, for

example, unsafe working platforms and rigging, improper cutting

tools, improper lighting (i.e., in tanks, slips, trips, or falls,

etc.). Reducing and, at best, preventing such hazards requires

proper training and safe work practices.

Standard operating procedures for line entry and confined space

entry are addressed in Appendix C. Tank entry procedures are the

same as for confined space entry. Appendix A-MSDSs, and Appendix

C-SOPc, aixe complementary in that Appendix A addresses safety

* guidelines regarding chemical hazards and Appendix C sets

precautions for physical hazards.

4.2.3 Foundation Construction and Eouipment Installation

Prior to and throughout the treatment plant construction, the

workers will be trained to reduce and at best avoid common physical

hazards associated with construction. These include but are not

limited to: head/back injuries, electrical hazards, slips, trips,

and falls, improper use of hand and power tools, welding and

cutting, improper signals or warning signs, and improper operation

of mechanical equipment.
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S 4.2.3.1 Head and Back Injuries

As minimum requirements, hardhats and safety glasses will

be donned prior to performing any site activities. This will

prevent minor injuries caused by bumping one's head while working

around and under process related structures. Personnel will be

reminded to lift with their legs and not their back and to never

lift bulky items without assistance.

4.2.3.2 Electrical Hazards

In order to prevent accidents caused by electric shock, the

OHM site supervisor will inspect all electrical connections during

OHM activity work. He/she will shut down and lock out any

equipment found to have frayed or loose connections until a

. qiualified electrician can be contacted. The equipment will be de-

energized and tested before any electrical work is done. Only a

licensed electrician will perform electrical work. All equipment

will be properly grounded prior to and during all work. In

addition, Ground Fault Circuit Interrupters (GFCI) will be

installed for each circuit between the power source and the tool.

In the event that generators are used to supply power, these

generators will contain GFCIs.

4.2.3.3 Slippina. Tripping. and Fall Hazards

OHM personnel and subcontractors will be reminded daily to

maintain sure footing on all surfaces. Safety belts will be
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* required by any personnel working three feet above any surface,

including OSHA approved man lifts.

In order to minimize tripping hazards caused by dismantle-

ment debris, material will be removed daily from the work areas and

stockpiled in their respective storage areas. This "house-

cleaning" effort will be enforced by the site safety officer before

the end of each work day.

4.2.3.4 Hand and Power Tools

All hand tools will be in good repair and used only for the

purpose for which they were designed. Power tools will be

inspected, tested, and determined to be in safe operating condition

* prior to use. Only nonsparking tools shall be used in locations

where sources of ignition may cause a fire or explosion.

4.2.3.5 Welding and Cutting

All welding and cutting equipment and operations shall be in

accordance with standards and recommending practices of the

American Welding Society, Safety in Welding and Cutting, ANSI

Z49.1, and the National Fire Protection Association. An OHM hot

work permit will be obtained daily or as needed.

4.2.3.6 Signals and Warnina Signs

A signal person shall be provided when the point of operation

is not in full view of the vehicle or equipment operator during

4-11



S construction. Warning signs, in the form of Danger or Cautions

signs, will be provided where an immediate hazard exists. In

addition, any signs to be seen at night shall be lighted.

Once constructed, the treatment plant will have at least one

fire exit, and a fire protection equipment location will be

identified.

4.2.3.7. Mechanical Eauipment

Before any machinery or mechanized equipment is placed in use,

it shall be inspected and tested by a competent mechanic. The site

supervisor shall designate a qualified person to be responsible for

the inspection of all machinery and equipment. All such equipment

S will be operated only by properly trained designated personnel.

4.2.3.8 Building Erection

For treatment plant erection, safe building practices will

be followed in accordance with the Uniform Building Code, General

Construction Industry Standards and Subcontractor Construction

Specifications.

4.2.4 Initial Start-Up Operations

At the time of treatment plant initial start-up, both ambient

and personal air monitoring will be conducted, and periodic spot

checks with real-time instrumentation will be conducted under the

direction of the site safety officer and the site supervisor. Air
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monitoring will be implemented for chemical(s) inherent in the

treatment process (i.e., ozone) and in the process lines (i.e.,

hydrazine). The treatment plant will be maintained according to

the subcontractor maintenance plan.

4.2.5 Modifications

Any modifications to the treatment plant operation will be

designed under the direction of HLA. Installation and maintenance

of modifications will follow specifications approved by HLA. The

modified system will be monitored by a process engineer and

directed by the site supervisor. In addition, air monitoring will

be continuous during installation of the modifications and start-

up operation of the modified system.

4.3 ENVIROnIMENTAL HAZARDS

Environmental hazards to be considered during site specific

work include heat stress, plague, and rattlesnakes.

4.3.1 Weather and Heat Stress

With the possible combination of warm ambient temperature and

protective clothing, the potential for heat stress is a concern.

The potential exists for:

- Heat rash
- Heat cramps
- Heat exhaustion
- Heat stroke.
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An action level for heat stress has been established. At 75

degrees Fahrenheit ambient temperature, the site supervisor will

become keenly aware of the effects of heat stress on the field

crew, and will alert the crew to become aware of any symptoms. The

site supervisor will also advise the crew to increase the amount

of salt used on foods.

Heat stroke, heat cramps, and heat exhaustion are covered in

detail during OHM's 40-hour OSHA 20 CFR 1910.120 approved

preemployment course. In addition, this information is discussed

during a safety "tailgate" meeting before each workday. Workers

are encouraged to increase consumption of water and electrolyte-

containing beverages such as Gatorade during warm weather. Water

' and electrolyte-containing beverages will be provided on site and

will be available for consumption during work breaks.

At a minimum, workers will break every two hours for 10- to

15-minute rest periods. In addition, workers are encouraged to

take rests whenever they feel any adverse effects, especially those

effects that may be heat-related. The frequency of breaks may need

to be increased upon worker recommendation to the site safety

officer and site supervisor.
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During safety "tailgate" meetings, the site safety officer will

talk about heat stress, its symptoms, and the factors that affect

a person's ability to handle heat stress.

4.3.2 Plaaue

Plague is a possible worker health hazard at the RMA project

site. The most recent case was announced in May 1989 and

involved sylvatic plague-stricken prairie dogs. In order to

reduce, and at best, prevent plague transmittal to humans, all

workers are cautioned to read the following facts:

- Almost all human cases of plague result from contact with
native wild rodents or their fleas

- The bacteria that cause plague are transmitted to people
by the bites of infective fleas or direct contact with

* infected animals

- In humans, the incubation period for plague is usually
two to seven days

- The disease is characterized by sudden high fever, chills,
headache, prostration, and extreme pain and swelling in
a lymph node area

- Antibiotic treatment of early cases usually is effective
in curing the disease

- Insecticide dusts to kill fleas on susceptible rodents
are often effective in controlling plague

- Site personnel are prohibited from capturing chipmunks,
red squirrels, prairie dogs or other rodents for "pets",
and dogs and cats should not be allowed to come in contact
with rodents.

The site safety officer is responsible for tracking the

Department of the Army control procedures for controlling the
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* plague throughout project work and for presenting periodic status

reports. In addition, the following important points will be

posted on site:

- If reasonable precautions are taken, the probability of
being exposed to and contracting plague is extremely low.

- Plague is treatable and curable if it is diagnosed early;
complete recovery can be expected in a majority of such
cases. However, it is still a serious disease if not
recognized. If you become sick, be sure to inform the
doctor that you have been in a locality where plague may
have been present.

- Surveillance activities are being conducted in Colorado
by trained health department personnel. Please report
unusual rodent die-of fs to your local or state health
departments. Do not attempt to collect rodents for
specimens without specific instructions.

- Control efforts are directed at breaking the infection
cycle of plague by eliminating flea carriers. These
activities are concentrated in areas close to human
habitation and in heavily-used recreation sites. So far,
this program appears to be effective and there has been
little or no impact upon the environment.

4.3.3 Insects and Snakes

Protection against hazards involving insects or snakes will

include the following controls:

- Personal protective garments (i.e. boots, gloves, hoods,

netting)

- Approved first aid remedies

- Instruction in recognition

- Repellents

- Drainage or spraying of breeding areas

- Burning or destruction of nests
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- Elimination of unsanitary conditions which foster insects

or vermin

- Extermination measures

- Inoculation.

4.4 IMPLEMENTATION PLAN

In order to control the physical and chemical hazards discussed

above, proper training in the standard operating procedures for the

specific work tasks and review of the MSDSs is required. The

training will be provided by the site safety officer or other

designated official. In addition, all workers will have completed

all required OSHA training prior to any commencement of work.

Section 7.0 discusses the OHM subcontractor training program.

. 4.5 HAZARD AND RISK ANALYSIS

Many potential hazards exist or will exist at the HBSF and the

treatment plant. This section will discuss those hazards, evaluate

the potential and probability for the hazard to occur, the

consequence of the hazard and safety precautions to be taken to

mitigate these hazards. The potential hazards identified for this

site are:

- Mechanical
- Electrical
- Environmental hazard
- Chemical
- Acoustical
- Radiological
- Fire and Explosion
- Slip/Fall Hazard.
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. 4.5.1 Mechanical

When working around mechanical equipment, care should be taken.

Hazardous conditions that can occur around mechanical equipment can

be prevented by adhering to the following precautions:

- Stand clear of mechanical equipment and lock out
electrical equipment before performing maintenance.
Always remember that some equipment can start or stop
without warning.

- If moving part covers are to be removed for maintenance,
the equipment must be stopped before removal. Start-up
should not occur before the cover is replaced.

- Avoid wearing loose clothing, and tie back long

hair.

- Avoid contact with motors as they may be extremely hot.

- Operation devices should be protected from unintended
operation.

. 4.5.2 Electrical

The most important safety practice to remember is to lock out

the power supply to equipment when maintenance or repair is

conducted. The main circuit breaker should be shut off first, and

then each person should place his/her own lock on the breaker.

This will avoid possible electrocution should an employee turn on

the electricity while another is still working on the equipment.

The following are general guidelines to be followed while

working with electrical equipment:

- Inspect and test equipment prior to use
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- Be familiar with the 1988 Edition of National

Electrical Code

- CPR training is suggested

- Always work with a "buddy"

- Repair frayed or exposed wiring prior to use

- Do not use metal ladders

- Portable electrical equipment should be doubly
insulated or grounded

- Extension cords should be three-wire grounded

- No adapters will be used

- Only authorized personnel are permitted to work
on high voltage equipment.

Use of extension cords should be avoided if possible. If there

is no other option, the following guidelines should be adhered to:

- Extension cords are to be used only in an emergency and
are only for temporary use

- All extension cords must be heavy duty service
type

- Do not run extension cords through any openings

- Do not staple or nail extension cords in place.

4.5.3 Chemical

Care should always be exercised when working in and around the

treatment plant. Air monitoring will be conducted and PPE should

be donned dependent on ambient air readings. PPE should also be

used when handling chemical compounds or wastewater. Precautions

to be followed'are:
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- Be familiar with the chemical hazard information
available in Appendix A of this document.

- Wear appropriate PPE when necessary.

- All leaks and spills are to be reported and cleaned up
immediately upon discovery.

- Be familiar with locations and operation of first
aid and emergency equipment. This equipment should
be checked for proper operation on a weekly basis.

4.5.4 Acoustical

Ear protection will be worn at any time a normal conversation

cannot be conducted at a distance of three feet from source of

noise.

4.5.5 Ultraviolet Light Hazard

There is a potential for radiation exposure from the UV lights

used in the treatment plant. Each employee will be advised to stay

clear of direct light paths; however, these light paths should not

interfere with daily worker operations and do not pose a serious

hazard.

4.5.6 Fire and Explosion

The compounds found in the wastewater have a high probability

of explosion and flammability, although mixed with water, this is

only somewhat diminished. The compounds used during the treatment

process (hydrogen peroxide and ozone) will be in less dilute forms

and will be of much greater risk.
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The following guidelines are to be followed to minimize the

risk of fire and/or explosion:

- Ventilation should be on a 24-hour basis to prevent
buildup of explosive gases.

- Be familiar with locations and operation of portable fire
extinguishers. All extinguisher locations will be clearly
marked and access to these locations shall not be blocked
in any manner. Extinguishers will be checked for charge
on a weekly basis. Fire extinguishers shall be of the
appropriate type for the fire hazards existing at the
site.

- No smoking will be permitted inside the plant or
the storage tank area.

- Do not allow rubbish and trash to accumulate.

- Minimize dust accumulation as it may pose an
explosive risk.

- Oily rags should be placed in airtight containers
and/or submerged in a container of water.

Flammable liquids have a low flash point and are a primary

source of fire and/or explosive risk. These liquids should be

treated with particular care. The following are guidelines for

proper handling of flammable liquids:

- Be aware of the hazard properties of these liquids.
Adhere to manufacturers' guidelines for storage and
handling.

- Keep flammable liquids only in proper containers.

- Provide adequate ventilation at all times.

- Do not mix flammable liquids.

- No smoking! Keep liquids away from potential sources of
ignition.
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- When transferring flammable liquids from one container

to another attach ground wires to the containers.

-- Allow for expansion when filling containers.

- Storage containers should be properly grounded
and bonded.

- Storage rooms should meet required fire resistance
ratings.

4.5.7 Slip/Fall Hazard

When floors are wet, care will be taken to avoid slipping or

falling. Spills will be cleaned up immediately to minimize the

hazard and rubber soled boots should be worn rather than leather

soled. While moving around the plant area, care will also be taken

to avoid tripping and resultant possible injury.

4.5.8 Risk Analysis

Table 4-2 presents the risk analysis for this particular task.

See back of text for Table 4-2. All the hazards discussed in

Sections 4.5.1 through 4.5.7 are listed as well as the potential

for exposure, probability that the exposure will occur and the

consequence of that exposure.
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5.0 MEDICAL SURVEILLANCE

The OHM Medical Surveillance Program is established such that

the health of employees is not compromised by potential exposure

to chemical or physical agents found at work site.

5.1 GENERAL

All OHM personnel participate in a stringent medical monitoring

program as directed in 29 CFR 29 1910.120 Hazardous Waste

Operations and Emergency Response. The physical, repeated

annually, qualifies OHM personnel to work around potentially

hazardous substances and safely wear respiratory protection.

5.2 SPECIFIC

0 No specific biological monitoring will be required during this

project.
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6.0 AIR MONITORING

6.1 AMBIENT AIR - PRE-ACTIVITY

Prior to any on-site work the ambient air will be sampled for

the presence of hydrazines and NDMA. This will confirm that

Level 'D" is appropriate for construction activities outside the

fenced area. Hydrazines will be measured at the edges of the

fenced areas with an HNU photoionization detectof, (PID) equipped

with a strip-chart recorder or an MDA TLD-l toxic gas detector

equipped for hydrazine. NDMA will be measured by collecting

samples on a Thermosorb-N cartridge followed by analysis by GC-TEA

method. If no hydrazine or NDMA is detected following two days of

samples, the area will be considered safe for Level "D"

construction work.

6.2 CONSTRUCTION/MODIFICATION

During construction and/or modification procedures, area

samples for hydrazines will be taken using the PID or the TLD-l

detector equipped with a strip-chart recorder. Direct reading

instruments (PID or Draeger Tubes) will be used to spot check

certain activities, such as when fresh soil surfaces are uncovered.

Personal samples will be collected for a representative number of

employees using Thermosorb-N cartridges for NDMA and Thermosorb-A

cartridges for hydrazines. Construction activities involving line

breaking will be conducted in Level "B" protective gear and will

be monitored more extensively. If any hydrazines are detected by
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the direct reading instruments, the area will be cleaned, and work

will be resumcd only in Level "B". Upgrading to Level "A"

protection is not foreseen but such protection will be implemented

if necessary.

6.3 INITIAL START-UP

In addition to any present monitors or alarms, air monitoring

will be conducted during treatment plant initial start-up to verify

that no exposure is occurring. Area samples for hydrazines (PID

or TLD-l) and NDMA (Thermosorb-N cartridges) will be employed. The

PID can also be used as a "sniffer" for possible leak detection.

The TLD-l system can also be used to detect ozone. A TLD-l unit

will be placed near the ozone generator to detect any leaks.

Personal samples for hydrazines (Thermosorb-A) and NDMA

(Thermosorb-N) will also be collected during initial start-up

operations. If any hydrazines or ozones are detected the area will

be cleared and work resumed in Level "B" protective gear.

6.4 IMPLEMENTATION-PLAN

During entrance to the fenced areas for purposes of preparing

the implementation plan, a PID will be hand-held and used to detect

hydrazines. Samples will be collected to determine NDMA exposure

(Thermosorb-N). NDMA has been detected inside the tanks in the

blending facility; therefore all work in the fenced area will be

in Level "B". Additionally, some exposed material that is possibly
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asbestos exists. Ambient air and bulk samples for asbestos may be

taken for confirmation.

6.5 CALIBRATION

Permeation tubes for hydrazines will be used to calibrate the

PID and TLD-l systems. Sampling pumps will be calibrated with a

rotameter daily.
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7.0 SAFETY TRAINING

An employee educated to the hazards of the work place is a

safer worker. For this reason, OHM conducts a rigorous ongoing

training program for its employees.

7.1 GENERAL

Prior to assignment at the site, all OHM employees will have

received a 40-hour training session or qualify by experience prior

to any site work as required by 29 CFR 1910.120 Hazardous Waste

Operations and Emergency Response and SARA Regulations. OHM

employees who will don level "B" protection will have additional

24-hour, on-site training required by 29 CFR 1910.120.

Subcontractor personnel, other than OHM who work in level "D"

* protection, will not be'required to have had this training.

7.2 JOB SITE TRAINING/FACILITY ORIENTATION

Before commencing this project, a training and review session

will be held to cover project-related topics. For this particular

project, topics will include:

- Site history and nature of the problem

- Chemicals of concern

- Possible physical hazards

- Work zones--locations of exclusion, contamination
reduction, and support zones

- Levels of protection--B and D
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- Decontamination procedures

- Emergency procedures and signals.

The pre-construction safety training will be completed after

all workers have read and signed the site specific safety plan.

7.3 DAILY TRAINING

Each morning before work begins, a short 10- to 20-minute

training session will be held covering one of the previously

mentioned topics along with daily instructions.

7.4 PRE-PHASE TRAINING

Before beginning a new phase of work or work in a management

area of which the crews are not familiar, a training session will

be held covering the chemical and physical hazards related to this

particular phase/area.
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8.0 PERSONAL PROTECTIVE EQUIPMENT

Work involved within the fenced-in areas at the site will

require Level "B" protection (self contained breathing apparatus).

This is the highest level of protection anticipated for site work.

8.1 LEVELS OF PROTECTION/PPE

Varying types of protective garments will be worn depending

upon the material to be worked with and degree of hazard. The

basic level of PPE is defined for each project phase while

recognizing that the site supervisor may modify the requirements

depending on specific site conditions, equipment configuration, air

monitoring results, and previous experience.

* 8.1.1 General Site and Construction Activities

General site work outside of fenced areas will require

Level "D" protective equipment. However, Level "B" will be

available if needed. Level "D" equipment includes:

- Steel-toed work boots

- Tyvek or Kleenguard protective coveralls
(primarily to prevent undue soiling of work
clothes)

- Hard hat

- Work clothes

- Cotton, leather, or chemical resistant gloves (i.e.,
Neoprene or Nitrile)
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0 - Eye protection

- Hearing protection (if necessary)

- Faceshield (if necessary).

Level "C" protection may be worn when a lesser degree of

respiratory protection (i.e., below Level B) is needed. Level "C"

equipment for the site work includes:

- Full-face or half-mask air purifying respirators with
cartridges approved for the type of exposures likely to
be encountered.

- Hooded, chemical resistant clothing such as overalls, and
long-sleeved jacket, one or two piece splash suit or
disposable, chemical resistant coveralls

- Gloves - Outer (i.e., Neoprene or Nitrile) and inner
(i.e., latex or PVC)

- Boots - Chemical resistant, steel toe, and shank

- Hard hat

- Two-way radio.

8.1.2 Line Breaking

Line breaking will require Level "B" protection. Level "B"

protection must be used when the highest level of respiratory

protection is required (as in Level "A"), but a lesser degree of

skin protection is required. Level "B" equipment includes:

- Pressure - demand (positive pressure) full-face
SCBA or airline respirator with escape SCBA.

- Hooded, chemical resistant clothing, such as one or two
piece splash suit or disposable chemical resistant
coveralls.
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- Gloves - Outer (i.e., Neoprene or Nitrile) and inner
(i.e., latex or PVC)

- Boots - Chemical resistant, steel toe, and
shank

- Hard hat

- Two-way radio.

8.1.3 Start-Up Maintenance and Operation of the Treatment

System

Maintenance and operation of the treatment system will

generally require Level "D" protection selected to prevent a splash

hazard. HLA will be responsible for personal protective clothing

and safety of workers during these activities.

If at any time untreated wastewater is to be handled, Level "B"

* protection as previously described, will be introduced into the

operational activity.

8.1.4 Implementation Plan

Implementation of project work inside of fenced-in areas will

require Level "B" protection unless air monitoring results show

otherwise. Outside of the fenced areas, workers will wear

Level "D" protection unless air monitoring results show otherwise.

Upgrading or downgrading in levels of protection will not occur

until approved by the site safety officer and site supervisor.
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9.0 GENERAL SAFETY

The site supervisor is the primary safety official at this

site. The site safety officer has the power and authority to

suspend any site activity he/she deems to be inherently dangerous

to safety or health. In the site safety officer's temporary

absence, the general foreman becomes the primary safety official.

9.1 DAILY SAFETY MEETINGS

A safety meeting will be held daily before work commences.

The scope of work for the day, hazards of the work, hazards of the

materials, use of respirators, decontamination, and hazardous areas

of the site will be discussed. Periodically, general subjects such

S as electrical safety, defensive driving, and heat/cold stress will

be discussed.

9.2 PERSONAL HYGIENE

Clean hands are an essential element to good personal hygiene

since hands are a primary contaminant contact source of the worker

and between workers. Hands must be thoroughly washed upon leaving

a contaminated or suspected contaminated area before eating,

drinking, or smoking.

9.2.1 Eatina. Drinking, and Smokinq

Eating, drinking, and smoking shall be permitted only in

designated posted areas. In general, smoking will be permitted

only in the subcontractor office trailers and/or lunch room.
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O9. PARKING

Parking will be permitted only in designated areas.

9.4 REVIEW OF HEALTH AND SAFETY PLAN

All persons (workers and visitors) entering this site will read

the health-and-safety plan. Upon reading, the person must sign the

form found in Appendix D which states workers have read and

understand the plan and will comply with the conditions of this

plan.

9.5 MATERIAL SAFETY DATA SHEETS (MSDS)

MSDSs are included in Appendix A. The site supervisor will

keep a file of MSDSs on other chemicals brought to the project for

use.

. 9.6 SITE SAFETY LOGS

A log book recording all first aid administered, regardless of

how minor, will be kept by the site safety officer. In addition,

a log of weekly inspections of all site safety equipment such as

fire extinguishers, first aid kits, and emergency oxygen units will

be kept by the site safety officer.

9.7 "BUDDY SYSTEM" AND VISUAL OR RADIO CONTACT

Personnel must use the "buddy" system whenever wearing

respiratory protection. Communications between workers must be

maintained at all times, either by established visual signals or

by radio communications.
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10.0 WORK ZONES AND DECONTAMINATION

To prevent migration of contamination caused through tracking

by personnel or equipment, work areas and personal protective

equipment are clearly specified prior to beginning operations. OHM

has designated work areas or zones as suggested by NIOSH/OSHA/

USCG/EPA's document titled, "Occupational Safety and Health

Guidance Manual for Hazardous Waste Site Activities". Each work

area will be divided into three zones: an exclusion or "hot" zone,

a contamination reduction zone (CRZ), and a support zone.

10.1 EXCLUSION ZONE

The exclusion zone will consist of areas where inhalation, oral

contact, or dermal contact with contaminants will be possible.

10.2 CONTAMINATION-REDUCTION ZONE

The CRZ or transition zone will be established 'between the

exclusion zone and support zone. In this area, personnel will

begin the sequential decontamination process required to exit the

exclusion zone. To prevent off-site migration of contamination

and for personnel accountability, all personnel will enter and exit

the exclusion zone through the CRZ.

10.3 SUPPORT ZONE

The support zone will consist of a clearly marked area where

the office and decontamination trailer are located. Smoking and
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S drinking will be allowed only in designated areas. Eating will be

allowed in the break room only.

10.4 ACCESS CONTROLS

The site safety officer and the site supervisor shall establish

the physical boundaries of each zone, consistent with the HLA plan,

and shall instruct all workers and visitors on the limits of the

restricted areas. No one shall be allowed to enter the restricted

areas without the required protective equipment for that area. The

site supervisor shall enforce compliance with all restricted area

entry and exit procedures.

The site supervisor shall also designate a decontamination

point for personnel to exit from the contaminated area and enter

into the clean area where personnel may rest and drink.

Visitors should check in immediately upon arrival. Only

authorized visitors will be allowed access to the contaminated

areas. Each visitor will be required to provide the necessary

protective equipment for use during the visits and shall be

escorted by the site supervisor while on site. All visitors,

subcontractors and personnel will be required to sign a safety plan

acknowledgement sheet to certify that they have read and will

comply with this site health and safety plan. Failure to comply

with this site entry procedure will result in expulsion from the

site.
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10.5 CONSTRUCTION

During construction activities the work zones and decontamina-

tion procedures are defined below.

10.5.1 Task-Specific Work Zones

10.5.1.1 Line Entry

Line entry work is dedicated an as exclusion zone area. The

limits of the exclusion zone will be set within a clear distance

of all lines determined by air monitoring results. In general, all

work to be carried out within the double-fenced east and west tank

yards will be part of the exclusion zone until air monitoring

indicates that this exclusion zone may be changed.

* 10.5.1.2 Excavation and Building Construction

All excavation and treatment plant construction activities will

commence within an exclusion zone designated area, which will be

delineated based on air monitoring results. The limits of the

delineated area may change throughout these activities and will be

reset by the site safety officer and site supervisor.

10.5.2 Decontamination

10.5.2.1 Personal Decontamination

Personnel decontamination will occur, as a minimum, two times

a day (i.e. at lunch and end of the work day). Decontamination of

personnel shall be accomplished to satisfy that any material, which

personnel may have contacted in the hot zone, is removed in the
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contamination-reduction zone. Decontamination of personnel exiting

the exclusion zone will be as follows:

Step 1: Scrub the outer boots with a detergent-water

solution. Remove and stack boots for drying.

Step 2: Scrub and remove outer gloves.

Step 3: Remove the hard hat and wipe clean.

Step 4: Remove and discard vinyl booties into 55-gallon
trash drum.

Step 5: Remove and discard tyvek suit and hood into 55-
gallon drum and then clean, disinfect, rinse and
air dry the respirator.

Step 6: Remove respirators and suitably store while on
breaks and during lunch. At the end of shift,
discard the cartridges into a 55-gallon drum and
then clean, disinfect, rinse and air dry the
respirator.

Step 7: Discard sample gloves into 55-gallon trash drum.

Step 8: Depart transition zone in work clothes and boots.

Step 9: Wash hands, face and neck before breaks and lunch.

Showers will be available to all personnel on site. Showering

before leaving the work site will be required for all personnel who

have entered the exclusion zone during active work.

Any employee suspected of sustaining contact with chemical

materials will first use the emergency shower. Following a

thorough drenching, the worker will proceed to the decontamination

facility. Here the worker will remove clothing, shower, don clean

clothes, and immediately be taken to the First Aid Station. A 1
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liquids and disposable clothing will be treated as contaminated

waste and disposed of properly. Personnel handling contaminated

waste will wear Level "C" protection.

10.5.2.2 Ecruipment Decontamination

All equipment will be decontaminated upon leaving the site.

All heavy equipment will be steam treated. All smaller equipment

including hand tools and smaller machinery will be cleaned with

soap and water.

10.6 INITIAL START-UP

During initial start-up activities, the work zones and

decontamination procedures will be set forth as follows.

* 10.6.1 Work Zones

At initial start-up of treatment plant operations, personnel

within the plant will wear Level "D" protection. However, Level

"B" protection will be available if needed, and suspected "hot"

areas will be designated with barrier tape. Outside of the

treatment plant, fenced-in areas will remain designated by barrier

tape as part of the exclusion zone.

10.6.2 Personnel Decontamination

All OHM personnel will follow OHM standard decontamination

procedures for removing Level "B" protective gear, as appropriate.

Otherwise, personnel in Level "D" protective gear will be
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* responsible for their own personal hygiene once they leave the

project site.

10.7 IMPLEMENTATION PLAN

This implementation plan involves identifying potential safety

and health hazards during Phase II work (i.e., dismantlement of

HBSF, operation of treatment plant). To accomplish this in

Phase I, a walk-through inspection of the facility in Level "B"

protective gear is required. The work for this plan will not

consist of any dismantlement but will require an extensive

evaluation of the two sites (i.e., storage and blending facilities)

to develop this plan.

10.7.1 Work Zones

0 Work will be accomplished in Level "B" protective equipment,

unless directed otherwise. This means that all areas where

dismantlement activity takes place will be designated by barrier

tape as exclusion zone areas. Suspected asbestos areas will be

labeled with asbestos warning signs.

10.7.2 Decontamination

OHM personnel will follow OHM standard decontamination

procedures for removal of Level "B" protective gear. These

procedures are the same as previously described in

Section 10.5.2.1.
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0 11.0 ACCIDENT INVESTIGATION

All injuries and accidents will be reported promptly to the

site supervisor and will be documented.

11.1 OHM STANDARD PROCEDURE

All OHM subcontractor personnel will follow OHM protocols for

accident and injury investigation and other work-related illnesses

as listed below.

11.1.1 Procedures

Reportable incidents include, but are not limited to:

- Injuries to personnel of any magnitude

- Tool or equipment failure which results or
I could result in serious injury

- Fire or explosion of any magnitude

- Vehicle accidents

- Any damage to client or private property.

All injuries/illnesses, no matter how minor they appear, are

to be reported to the employee's immediate supervisor. The

supervisor should then see to it that the incident is logged and

properly reported.

Under no circumstances should an injured employee drive

himself/ herself to the hospital, clinic, etc. An employee with

minor injury may be transported by car after first aid treatment
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is given. The employee who transports the injured person should

be trained in first aid and CPR whenever possible. Any injury that

is not minor, or when in doubt of severity of injury, should be

transported by ambulance.

Injured employees who require medical treatment or who require

treatment by a doctor, hospital, or clinic should not be allowed

to resume work without a written return-to-work certification and

any limiting work statement from the treating physician. This

statement should give diagnosis, date of return to work, and any

work limitations. Should a statement such as "light duty" be

given, call the treating physician to determine the exact

restriction that is needed. Be sure the treating physician

understands the type of work the employee normally performs and

that alternate work is available to meet work restrictions.

OHM's Division Manager, the Regional Health and Safety Manager,

and the Corporate Health and Safety Department are to be notified

immediately of any lost time accident. Notice is to be made by

telephone.
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S 11.2 RMA GUIDELINES

11.2.1 Accident InvestiQation and Reporting

All accidents that affect the health or safety of HLA/OHM

personnel and/or subcontractors will be investigated, and

corrective actions will be taken to prevent similar accidents.

Investigations will be conducted for all accidents that result in,

but are not limited to: fatalities, disability, property damage,

fire, explosion, lost work time, treatment at a medical facility,

examination by a medical doctor, nurse, or paramedic, or unexpected

exposure to chemical agents or hazardous materials.

The accident/incident investigation report, to be completed by

the Health and Safety Coordinator or an assigned person, will

O include, at a minimum, the following information:

- Contractor and telephone number

- Name and title of the person reporting

- Date and time of the accident or incident

- Location (e.g., Army installation, facility name, building
number)

- A brief summary giving pertinent details, including type
and quantity of material and type of operation

- Cause, if known

- Casualties (fatalities, disabling injuries, exposure to
chemical or biological agents or radiation)

- Details of any known chemical hazard or other hazardous
material or contamination

- Estimation of property damage, if applicable
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- Nature of the damage; effect on production, operations,

training or other activities

- Actions taken to provide safety and security

- Other damage or injuries sustained (public or
private)

- Whether or not a release was made to news media;
if so, a copy of the published article of state-
ment will be attached

- Any indication of sabotage or espionage, including
possible theft or loss of chemical agent or agent-filled
munitions

- Any other pertinent information, including causal factors,
if they are known, and any possible political implications

- Type of carrier, if one was involved

- Whether assistance was required; if so, the nature
of such assistance will be indicated.

If a malfunction of equipment is involved, the Accident or

Incident Report will contain the following information in addition

to that listed above:

- Equipment nomenclature

- Quantity involved

- PLoduction lot number(s)

- Availability of replacement equipment and time
estimate to continue activity.

This report, which will fulfill Army Data Requirement A012,

will be submitted to the HLA Health and Safety Manager. An

accident investigation form will also be submitted to HLA's

corporate industrial hygiene and safety officer.
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If an accident occurs, it will immediately be reported to the

site safety officer who will in turn notify the task manager and

the respective health and safety coordinator for the task work.

If the OHM safety personnel are notified of an accident, OHM will

then notify the HLA Health and Safety Manager. Accident reports

will be conducted' as discussed above through an on-site

investigation. The scene of the accident will be examined and

witnesses will be interviewed. Accidents of a nonserious nature

(not resulting in or not likely to result in serious bodily harm

or death) will be acted upon within five working days. Responses

to accidents of a serious nature (serious injury or death, chemical

releases, fire) will be immediate and will include notification of

affected parties.

11.2.2 Compliance and Audit Procedures

Audits may be either announced or unannounced on-site

inspection of work practices, equipment, records, and personnel

knowledge of health and safety issues identified in the Health and

Safety Plan. Formal audits will be conducted at least quarterly

by the health and safety coordinator. Infractions or violations of

established health and safety procedures will be corrected

immediately and disciplinary action will be enforced where

appropriate. Audit reports will be available for inspection. The

site safety officer will be responsible for monitoring the health

and safety on a daily basis. The health and safety coordinator

will be immediately notified regarding problems and questions.
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HLA corporate industrial hygiene and safety staff will

periodically conduct unannounced health and safety audits to check

compliance. Frequency of the audits will be dependent on work

activities and level of risk.
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12.0 EMERGENCY RESPONSE

Prior to field activities, the site supervisor shall plan

emergency egress routes and discuss them with all personnel who

will be conducting the field work. Initial planning includes

establishing emergency warning signals and evacuation routes in

case of an emergency.

12.1 EMERGENCY SIGNALS

A tested system shall exist for rapid and clear distress

communication. All personnel shall be provided concise -id clear

directions and accessible transportation to local emergency

services. Figure 12.1 contains a map outlining directions and

telephone numbers to the nearest hospital ai d will be posted on

. site.

The following emergency equipment shall be present on the site:

- Fire extinguishers
- Industrial first aid kit
- Eye wash bottles
- Emergency shower.

12.2 EMERGENCY EVACUATION FROM EXCLUSION AND CONTAMINATION-

REDUCTION ZONE

Any personnel requiring emergency medical attention shall be

evacuated immediately from the exclusion and contamination-

reduction zones. Personnel shall not enter the area to attempt a

rescue if their own lives would be threatened. The decision
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O whether or not to decontaminate a victim prior to evacuation is

based on the type and severity of the illness or injury and the

nature of the contaminant. For some emergency victims, immediate

decontamination may be and essential part of life saving first aid.

For other, decontamination may aggravate the injury or delay life

saving treatment. If decontamination does not interfere with

essential treatment, it should be performed.

If decontamination can be performed:

- Wash external clothing and cut it away.

If decontamination cannot be performed:

- Wrap the victim in blankets or plastic to reduce
contamination of other personnel

- Alert emergency and off-site medical personnel
to potential contamination; instruct them about
specific decontamination procedures

- Send along site personnel familiar with the
incident.

12.3 FIRST AID

Only qualified personnel shall give first aid and stabilize an

individual needing assistance. Life support techniques such as CPR

and treatment of life threatening problems such as airway

obstruction and shock will be given top priority. Professional

medical assistance shall be obtained at the earliest possible

opportunity.
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To provide first-line assistance to field personnel in the case

of sickness or injury, the following items will be immediately

available:

- First aid kit
- Portable emergency eye wash
- Supply of clean water.

12.4 EMERGENCY ACTIONS

If actual or suspected serious injury occurs, these steps shall

be followed:

- Remove the exposed or injured person(s) from immediate
danger.

- Render first aid if necessary. Decontaminate affected
personnel after critical first aid is given.

- Obtain paramedic Service or ambulance transport to local
hospital. This procedure shall be followed even if there
is no visible injury.

- Other personnel in the work area shall be evacuated to a
safe distance until the site supervisor determines that
it is safe for work to resume. If there is any doubt
regarding the condition of the area, work shall not
commence until all hazard control issues are resolved.

- Notify the Program Manager for Rocky Mountain Arsenal
(PMRMA) of incident.

12.5 GENERAL EVACUATION PLAN

In the general case of a large fire, explosion, or toxic vapor

release, a site evacuation shall be ordered and shall follow these

steps:

- Sound the applicable alarm and advise the RMA fire

department and PMRMA.
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- Evaluate the immediate situation and downwind direction.
All personnel will evacuate in the upwind direction.

- All personnel will assemble in an upwind area when the
situation permits, a head count will be taken.

- Determine the extent of the problem. Dispatch a respcwse
team in protective clothing and self-contained breathing
apparatus on site to evacuate any missing personnel or to
correct the problem.

12.6 EMERGENCY TELEPHONE LOCATION AND CALL PROTOCOL

12.6.1 Telephone Location

A telephone will be accessible on site.

12.6.2 Emergencv Phone Numbers

The following emergency phone numbers will be posted in a

conspicuous location near the telephone.

* Police/Fire Rescue: 911 or

RMA Fire Department
289-0187

Hospitals: St. Anthony Hospital
2551 W. 84th Street

426-2020

Aurora Presbyterian Hospital
700 N. Potomac
360-3133

Humana Hospital
1501 S. Potomac
695-2600

12.6.3 Emergency Telephone Call Protocol

Give: Name
Telephone Number
Address
Location, if different than address
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Give: Brief, accurate description of emergency.
i.e., building fire, vehicle fire, dumpster
fire, chemical fire.

i.e., personal injury from vehicle accident,
unconscious person, heat stress victim.

Do not hang up until information is repeated back to you and

accurate. Hang up only when advised to by the person who received

your call.

Notify the gate security of the expected arrival of the

responding emergency vehicle(s).

12-5



13.0 SUBCONTRACTOR SAFETY TRAINING

All OHM personnel must read and sign the worker acknowledgement

(Appendix D) according to OHM standard procedure. The written

verification demonstrates a full understanding of the Health and

Safety Plan.
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14.0 WASTE DISPOSAL PROCEDURES

14.1 GENERAL

All waste generated by this task shall be stored or accumulated

in containers that meet U.S. Department of Transportation (DOT)

requirements. All of the containers shall be inspected, numbered,

and assigned a hazardous waste container log (HWCL) documenting the

contents of the containers.

Packaging/container specifications are outlined in the Code of

Federal Regulations (CFR) Chapter 49 Parts 178 and 179. These

specifications will be followed.

. 14.2 INSPECTIONS

All containers in use that store or accumulate hazardous wastes

will be inspected at least once each week-day or once each day of

operation. The containers shall be checked for corrosion, leakage,

overpressurization, container collapse, presence/condition of

warning signs and labels.

14.3 MARKINGS

All containers used on site will be labeled to indicate:

- "Hazardous Waste"

- The date at which the waste material started accumulation

- A unique container identification number that is stat•le
onto the container

- Hazardous waste container log.
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14.4 HAZARDOUS WASTE CONTAINER LOG (HWCL)

This document provides documentation that clearly identifies

the chemical composition of waste material being stored in

containers.

This form is properly completed when information is present to

clearly, completely and legibly identify:

- The date that the container is placed into active
service

- The identification number of the container for
which the HWCL identifies waste addition

- The location where the container is deployed and
where waste materials were added

- The name of the person who is responsible for the
maintenance of the container and the HWCL

- The location where the contents of the container
were transferred and when it was removed from the
location

- The date of waste movement

- Information that completely documents the accumulation
of waste in the container including:

"o The common chemical name

"o The volume of waste material added

o. The date of waste material addition

o The name of the person responsible for each
waste addition.

NOTE: Estimates for waste materials added to containers should

be as accurate as possible. The goal of this documentation is to
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provide reasonable information describing the composition and

quantity of each waste material.

14.5 CONTAMINATED WASTE DISPOSAL

Containerized materials will be turned over to the RMA

contractor in charge of waste management.

14.6 DISPOSAL OF TREATED LIQUIDS BY CHEMICAL OXIDATION PROCESS

The treated liquids will be stored and sampled for applicable

standards. Prior to disposal into the RMA sewer system, the

liquids will be treated to meet these standards.
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15.0 RECORD KEEPING

Certain health and safety related documents will be kept on

file at the OHM Sacramento office at the following address:

O.H. Materials Corp.
3900 Industrial Blvd
West Sacramento, CA 95691
Attn: Richard Bohrer, CIH

These include:

- Medical records

- Certification of Hazardous Waste Operations and
Emergency Response Training (29 CFR 1910.120) or
equivalent

- Accident/Incident investigation reports

- Respirator fit test records

- OSHA 200 log.

Other documents are kept on site. These include:

- Safety meeting reports
- Site safety plan
- Accident/Incident investigation reports
- OSHA poster
- Air monitoring records.
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16.0 SITE SECURITY

Project site areas where protective equipment is required will

be designated by barrier tape (i.e., Exclusion Zone). Fenced-in

areas will be secured under lock and key.
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17.0 SYSTEM SAFETY HAZARD ANALYSIS REPORT

A Safety System Hazard Analysis Report (SSHAR) will be prepared

for the treatment system and facility decommissioning. The SSHAR

is prepared to systematically identify and evaluate both real and

potential hazards, and to document procedures for elimination or

control of the hazards. The SSHAR will be submitted as a separate

report as required under Work Element-60. As it is an integral

part of the health and safety program it is included in this health

and safety plan. Although MIL-STD-882A is referenced in Data

Requirement A017, the updated reference MIL-STD-882B, effective

March 30, 1984, will be used as guidance for preparation of the

SSHAR.

* The SSHAR will consist of two sections: (1) a preliminary

hazard analysis (PHA), and (2) a system hazard analysis (SHA).

17.1 PRELIMINARY HAZARD ANALYSIS

The PHA will be initiated early in the planning phase. Because

data may be incomplete and informal, the PHA may undergo continual

revision and updating. The PHA will include, at a minimum, the

following information:

- A review of pertinent historical safety experience

- A categorized listing of basic energy sources

- An investigation of the various energy sources to
determine the provisions which have been developed
for their control
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- Identification of the safety requirements and other
regulation pertaining to personnel safety, environ-
mental hazards, and toxic substances with which the
system will have to comply

- Recommend corrective actions.

A subsystem hazard analysis will not be performed as the

wastewater treatment plant is considered to be a stand alone

system.

17.2 SYSTEM HAZARD ANALYSIS

The SHA will begin as the treatment system design matures and

will be updated until the design is complete. Specifically, the

SHA will examine the system for:

Compliance with safety criteria

Possible combinations of independent or dependent failures
that can cause hazards to the system or personnel;
failures of controls and safety devices should be
considered

- How normal operations of systems and subsystems
can degrade the safety of the system

- Design changes to system, subsystems, or inter-
faces, logic, and software that can create new
hazards to equipment and personnel.
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18.0 RFFERENCES

- NIOSH/OSHA/USCG/EPA; Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities;
DHHS(NIOSH) No. 85-115 October 1985.

- Accident Prevention Manual for Industrial Operations,
National Safety Council, Chicago, Illinois, No.
121.41, 1981.

- The Condensed Chemical Dictionary, Tenth Edition, Rein-
hold-Van Nostrand Publishers Inc., John Wiley & Sons, New
York, New York, 1981.

- Patty, Frank A., editor, Industrial Hygiene and Toxicology,
Vol III, Interscience Publishers Inc., John Wiley & Sons,
New York, New York, 1981.

- Code of Federal Regulations (CFR), 29 CFR Section 1910.1016,
N-Nitrosodimethylamine.

- Code of Federal Regulations (CFR), 29 CFR Section 1910.120,
Hazardous Waste Operations and Emergency Response.

- Code of Federal Regulations (CFR), 29 CFR Section 1910.134,
Respiratory Protection Program.

- National Safety Council: Fundamentals of Industrial
Hygiene, Second Edition, 1979.

- Emerson, Barnes, and Teegarden, Plague, December 15, 1976,
Colorado Department of Health, Center for Disease Control,
Colorado State University.
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TABLE 4-1

ANALYTICAL RESULTS - WASTEWATER FROM THE
HBSF FACILITY, RMA, COLORADO

PARAMETER UNIT CONCENTRATION1

Arsenic mg/i 0.0070
Cadmium mg/i 0.0022
Chromium mg/l 0.0010
Lead mg/l 0.0010
Mercury mg/i 0.0050
Selenium mg/i 0.0004
Silver mg/l 0.0020
Sodium hypochlorite mg/i 0.0250
Chlorine residuals % 0.1400
Methylene chloride mg/l 0.06 - 33.0
Chloroform mg/l <0.0005 - 15.0
1,1-Dichloroethane ug/l <1.7 - 1.98
1,1-Dichloroethylene ug/l <0.73 - 5.0
Tetrachloroethane ug/l <20.0
Ditmethylcyanamide ug/l <20.0
N-N-dimethylformamide ug/l <20.0
1-ethyl 1H 1,2,4-Triazone ug/l <20.0
Endrin ug/l 0.0100
Lindane ug/1 0.0100
Methoxychlor ug/i 0.2000
Toxaphene ug/l 0.0100
2,4,5-TP (Silvex) ug/l 0.1000

Reference: EBASCO Services, Inc., and others, June 1988, Final
Report: Hydrazine Blending and Storage Facility,
Wastewater Treatment and Decommissioning Assessment,
Version 3.1, Contract No. DAAK11-84-D-0017.

ITypical concentration ranges; actual concentration may

vary.

0



TABLE 4-2

RISK ANALYSIS

HAZARD EXPOSURE(l) PROBABILITY(2) CONSEOUENCE(3)

Mechanical CONT LIKE MIN-FATAL
Electrical CONT LIKE MOD-FATAL
Environmental hazard CONT UNU MIN-FATAL
Chemical FREQ UNU CHRON-FATAL
Acoustical CONT UNU CHRON
u-V light hazard FREQ IMP MOD
Fire and Explosion FREQ LIKE MIN-FATAL
Slip/Fall Hazard CONT UNTJ MIN-SER

(1) Exposure: The frequency of exposure to the hazard event.

a. CONT Continuously - many times daily
b. FREQ Frequently - one/day or twice/day
c. OCC Occasionally - once/week to once/month
d. SELD Seldom - once/month to once/year.

(2) Probability: The likelihood that an injury will occur
upon exposure to the hazard event.

a. CERT Certain - or almost certain
b. LIKE Likely - not unusual, 50/50 chance of occurring
c. UNiU Unusual - would happen less often than not
d. IMP Improbable - not likely to happen.

(3) Consequence: The degree of injury resulting from
exposure to the hazard event if an injury
occurs.

a. FATAL Fatality
b. SER Serious injury - including chemical exposure

requiring hospitalization
c. MOD Moderate injury - including chemical exposure

requiring outpatient medical treatment
d. MIN Minor injury - including chemical

exposure requiring on-site first aid
e. CHRON Chronic - Chemical, acoustical, or

other exposure above TLV or other recommended
standards that may not produce immediate
acute effects (especially for chronic
toxicants).

0
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STREET. WESTMINISTER, CO. (303)426-2020. PREPARED FOR

2. AURORA PRESBYTERIAN HOSPITAL. 700
POTOMAC, AURORA, CO. (303)36O--3133•. HARDING LAWSON ASSOCIATES

.3. HUMANA HOSPITAL, 1501 S. POTOMAC. NOVATO, CALIFORNIA
0 [ ~ AURORA. CO, (30.3)695-2600. • -
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0No. 34

MATERIAL SAFETY DATA SHEET
GENIUM PUBLISHING CORPORATION

1 145 CATALYN STREET OZONE
SCHENECTADY. NY 12303.1836 USA AionA

(518) 377-8855 GIMjum.PU.USAINGCORP Date Februarv 1982

SECTION 1. MATERIAL IDENTIFICATION

HATERL4L NANE: OZOhN.
DESCRI'TION: Zleczronic radiation of air provides up to ZZ ozone in air for on site

laborator.-y or commercial use. it can be produced in the liquid state, but shipping
costs are coo expensive. It is present in air ac up to about 0.05 ppm at sea level
(variable) and is produced vhen air is exposed to electric discharge or LU' radiation.

OTFhr- DrSIGNA'rIONS: 03. CAS #010 028 156, Triato=ic Oxygen
-- on-site.

SECTION II. INGREDIENTS AND HAZARDS Z -ARD DTA

Ozone gas in air <2* 8-hr T7,A 0.1 2 ppm--
or 0.2 mg/n

•.a...alar~on -cL
*Level of ozone attainable 4n "ozonze."• air. Concen- Dv=/time effects

traced liquid can ba obtained by cooling this
ozonized air to -180 C. 0.2/3-Hr Eye

**Current (1981) ACGIE -- V; also proposed OSdA Standard I ?ulnar7
wit' an Action Level a: 50Z of the permissible expo- 1.8/75 =ni CjS
sure lmit. 100/1 n-. S.-1n

. __
z'ECTION III. PHYSICAL DATA

Boiling point at I a=, deg C -- -112 Density liquivd at -183C, g/.l - 1.57
Vapor density (Air" ) 1.65 Freezing point, I at=, deg C - -192
Water solubility ac 20 C, by i - 3 ppm Mnlecular weight 48.00
Cri:ical cemp, deg C -12.1

Appearance & Odor: A colorless to blue gas (dependent on concentration) with a pun-
gent charac:erisitic odor which is detectable above 0.01 ppm and becomes disagree-
atle (sulfur-like) above 1-2 ppm. Olfactor'y fatigue develops rapidly. (Also,
a dark blue liquid or solid)

SECTION jV. FIR•E AND EXPLOS ION DATA L owERIUPOEQ

' ilsn .Point anc Metnoo Autoimnition Temn. Fia=2oilicv Lim-its in Air

14. /A I •/ 11/A

Extnguilsning =eaia: ;nen :nis =ater'a.L is invooved in 'ire, use iarge amounts oz
"water spray.

This material increases the intensity of combustion as compared to the bur..ing or
exploding of material in air or with a comparable amount of 02. Firefighting pro-
cedures depend on the surrotmding materials.

Self-contained breathing apparatus with full-face protection should be used by those
fighting a fire in which this material is involved.

SECTION V. REACTIVITv DATA

Unstable at ordinary temperatures; spontaneously decomposes to 0 2 and, thus is found
in highest concentration only near the point of its generation. (It can be stored
for prolonged periods as a liquid under cryogenic conditions.)

It is an oxidizing agent for both organic and inorganic materials; it is a stronger
oxidizer that 0 , but less strong than fluorine. Some of its reaction products,
such as ozonidei tcrmed from unsaturated hydrocarbons, can be highly explosive.
Solutions containing ozone can explode on warming.

eep away from heat, flame, strong reducing agents, and combustible materials, such
as grease and oil.

GENIUM PUBLISHING
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SECTION VI. HEALTH HAZARD INFORMATION TLV 0.!
Fxcessive exposure is hi.ghly irritacing and can be da-ag•ng to the eyes, nose, tbroat,

and lungs. Eyposure above 0.1 pprm causes drying of the mucous ma-ranes of the mouth
nose and throat. A short exposure at 1-2 ppm produces headache as well as !r.T~iation
of the respirator-. tract, but sv-mtom subside when exposure stops. High ccncentra-
:ions and/or excessive duration of exposures above the TIhV can produce nausea, pain

"cr .est, cough, dyspnea, reduced visual acuity, fatigue, and pulmonary edema. :nhala-
:icn of >70 ppm for an hour or more (or 50 ppm for 1/2 hour) could be fatal.
Sy•po--s of ede.a fro= excessive exposure can be delayed one or more hours.

A.zuze daage from ozone appears to be mainly from its oxidizing effect on contact with
:issue, but it may have chronic effects on the lungs and on lung tu .or accelera:ion.

F!-ST AID:
"-ye Contac:: Gec proart medic-al help.
inhalatlon: e-:;cveP to czrne-free air. Get medical help. Keep warm, quiet and at rest

and obserie for delayed pulmonary edema. Ad-Inistration of 0. has been rece--nded

SECTION VII, I ,IL., LEAK, 1, D DISPOSAL PROCEDURES

Evacu-ac!= of workers should be planned prior to em-ergenCy condition. Approved slif-
contained respirazo --y equain-ent u-ith fu.ll face protection should be used by those
involved in hand!in-g leaks and in e=merjency condi:tns. Detech leaks by exposing
?aver .- regnated with 4% potassit= ioaide (dried) to suspected area. ?aper turns
-awn if ozoane is present.

Provide ventilation to d~lute and disperse small amoumts of ozone into the outside
armosphere.
Follow Federal, State and local regulations.

SECTION VIII. SPECIAL PROTECTION INFORMATION

Provide general and local. exhaust ventilation to meet T!LV require ts im the workplace.
.Lesoprators of approved types -- st be available where overexposure to ozone is possible

a workoplace. All exposures above 1 ppm must use fu.l face protection, and exposures
above S ppm require an air-supplied or self-contained respýrator. Cartrid&e or gas
nrsk-:.rpe respira zorz with organic vapor-.)ype cartridge(s) or canister are suitable
only below 5 ppm ozone.

"Where ozone is generated (or where liq uid ozone is stored or used) explosion hazard
and health hazards will exist and =ast be guarded against by proper planning,
equip-on', training, and work practice.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS
Exciuae from industrial exposures to ozone those i ividuals witn a nistory oi neart

or lung problems. Also certain individuals mae be more susceptible to injury from
ozone exposure than others; because of a certain enzyme deficiency they may become
ill from exposures which are readily endured by a nor-%al worker.
[see Calabrese, et, al. J. Toxicol, Health 2 (1977) 909]

2,4-9,12,14,16,17,27,31,37,

DATA SOUPCE(S) CODE:"P.7 (ce ! AlT-q A= o9! APPROVALS: DIS

*,z --- : - .-- -'. Industrial Hygiene
- -- . - . - .. . . . ... and Safety 2- a442

MEDICAL REVIEW:'io February 1982

GENIUM PUBLISHING
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* MATERIAL SAFETY DATA SHEETG NO. -
GENIUM PUBLISHING CORPORATION hiYDP..Z:•-, •tji.'ROUS

1145 CATALYN STREET
SCHENECTADY. NY 12303-1836 USA

(5181 377-8855 C-INIUM ."USWHNG-CO8P. DATE June 1984

SECTION 1. MATERIAL IDENTIFICATION
MATERIAL NAME: HiYDRZ•.ZrN, ANHYDR•-US
OTHER DESIGNATIONS: Diamine, CAS #000 302 012, .h N
MAN'UFAC~Ej : Available from several suppliers, Incitding:

Oline: (203) 356-273
1:0 Long Ridge Road
.•imiord, CT 06904

SECTION II. INGREDIENTS AND HAZARDS H 4AZARDDATA
hvdra:ine ca 99 8-nr 7-'A 0.1 pC orI

*ACGI:4 7LV (1983); listed as an 4ndustrral substance I 0.1 _ (skin-

suspectea or carcinogenic pocen:tal for =an. -- t, :t ha a,,-cn
OSL ?:L. Is I pPm or 1.3 mg/m 3 . zo pp=n4p"NIOSI. (1978) hs ha oe -nded a ceiling level of 0.03 ;pm Meuse, oral

or 0.04 mgim3, denrm~ined by any T 1IO £951 =g/kg/`Y-t
2-hour sannle. Neonlastic 7ffec:sHydrazine and salts are carcinogenic in mouse and Rabbitý Skin
rat tests. !ARC, Vol 4, pp. 127-136 (1974). Lco0 v1 =gikg

Possible fecal maifo:-_cion has also been reported. House, :ntraperizcnes

SECTION I11. PHYSICAL DATA

<oiling point, i atm, dog C - 113.5 Sp~cific gravity, 25/4 C - .004
Vapor pressure at 20 C, = Hg - 1 10.4 Malting point, deg C 1.4
Vapor density (,r0-1) 1.1 Viecosit7 at 25 C, p 0.90
Solubility in iwaEer - Miscible Molecular weight 32.06

Appearance & Odor: Colorless, fuming, hygroscopic liquid with an a-onia-like. penetra-
timg odor. *Threshold odor conc.: 2.4 ppm. Sense of small can be desensi:izec :aoidly;
not considered to hAve good watnizg properties. Tc.ke .-ediLate protective az:t.cn ±f
odor or irri:ancv detected.

SECTION IV. FiRE AND EXPLOSION DATA Lower
F6e po oa.4"w tom'. I On NL.

10aries wit" surzace, 0>100 F (TCC) ^-74-518 F I : bV volume. 4.7 1O0*"
Extin.guiusnlns mmca: -acer, ary cnemicai ana carDon cioxice can oe usec cnsn..- . :Ires.
Flooding ants, of water needed to prevent re-ign•ition (cool surroundings, raise F7. Pt.)

Fight fires from safe distance and protected location. Use water spray to cool fire-
exposed containers, to disperse vapors, and to dilute spills to nonfla-able nix:ures.

Vapor is highly fla-mble & a severe explosion hazard with oxidizers cr cn nesting.
Firefighters need self-contalned respirator, eye protection and full protective clothing.
*Iron oxide ca-ralyzes reaction with air at 74F; stainless steel at 313 F; glass at 518 F.
**Hot hvdrazine vaoor -an u'nder7o eotrhe-=ic derTdaticn 4n'-- ' -'
SECTION V. REACTIVITY DATA

This reactive chemical is stable in suitable closed containers at room ren-erat:re under
inert acm., in the absence of "V radiation. It does not polymerize and is not shock Cr
fr:¢c:.on sensitive. Hvdrazine is reported to be thermallv stable at 250C.

It is a weak base & a highly active reducing agent, especially under basic conditions.
It is incompatible with oxidizing agents (including air), acids, so=e =etal cxldes (Fe,

CU, Mo for examvle), and some metals (carbon steel, copper, zinc, 316 St. steel fc!
example); hypergolic with srrong oxidants (for example perox.des, '.--NO,, cnrc.aces);
spontaneous ignition in air on porous materials (paper, wood, cloth, asbestos, dry
soil).
iscompatible uith Rlass, polyethylene, PFTE, PCTT-, graphite, chrc-me plate. Some0 I stainless steels, INCON'EL, and some aluminum alloys. Prevent contazination!

Degradation products include NO( (oxidative); N7, NHj, & I- (ctalvtic).

c."W0 19 Ud -0" ~_"
A,"•a7 - -,---- .-- W --.- . -. GENIUM PUBLISHr NG
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NO. 126

SECTION Vi. HEALTH HAZARD INFORMATION j TLV 0.1 ppm (skin) (See Sect II)
oycrazine is poisonous, very toxic oy ingestion, innalation ano sKIn aosorption (acute or
chronic). Zariv systemic effec:s from chronic excessive exoosure include anorexia, weight
lcss, weakness'& tremors. Overexposure to vapors can i:mediarelv irritate nose & throaCt.
followeo by i:thing, burning & swelling of the tves (possible temoorarv blincness if ex-
posure severe), ano possilbe aer-a.t-iis. 80 ppm IDL1 is reocr:ed. Syste=ic effects can
include ci:ziness, nausea. convulsions and sensl±• tion. Liquid conracd can te corrosive

:issue, procuclng renerrating burns ana possible per--anen: corneal opacity. Systemic
tcxicity: ;.ver, kioneys a blooo for-ming system.

*IRST AID:
'.e ý. 'kin Contact: Imediately flush with running water! Continue eye flushing for at

.easc ý5 min, including uncer eyelids. Remove contaminated clchtnng uncer safety shower
Contact physician! Continue flushing with vater. Skin burns to be trate e alkali
or ther•a• burns.

Inhala:tin: Remove to fresh air. Restore and/or supocr: breathing. Contact physician!
Keep warm and at rest. ?uh..nonary edema may occur from severe expcsure.
.zoesttcn: ?rcoclv give 2-3 glasses cf =7lk, water or ciruas juice to drink and induce
':onicing. epeat. Contact physician.

SECTION VII. SPILL. LEAK, AND DISPOSAL PROCEDURES

insci:ute opan. prerarec with suopiier's guicance. Notmfv safer-- personnel of sEills. Evac-
ua:e all except trained clean-up personnel who are protected against -nhalacion & contact
Use cpti.um explosion-proof ventilation. Remove sources of heat or ignit-on.

rcm.otlv cilute spill with water spray to less than L0% hydrazine to control fire hazard;
-fusn to provided contaf•-rent or othervise contain and collect liquid as cay be feasible.
Use sand (not combustible absorbent) to collect small spills and residues, & place in
clcseo containers for cdsocsal. Flush snill area with muon water.

)ISOSAL: Follow Federal, State, ann Local regu-ations. 2Z solrs can be deco=mosed with
nvpocn crite or 0% IH20O. The Air Force has used special mobile incinerators forhydrazine
or mts mixtures with water (NO- evolution). Oven pit burming of alcohol solutions hasoeen re~orted. Dil. sulfuric aEid has been used "or neutralization of aq. hydrazine.

EA (RCRA) HW No. is U133 (40 CFR 261).

SECTION VIII. SPECIAL PROTECTION INFOR,•ATION

,se exolosion-proof general ana exnaust ventilation to meet :17 (exnaust scubober nay ce
needed). Use enclosed processes where feasible. Apvroved self-contained resr'rator vith
full faceDiece can be used in a pressure-aa.mznd mode for non-rourine condizions to EO ppm
or for emergency escape. Hoods should have 150 ifm face velocity.

;IOSH recct=encs usinz a regulated work area, excluding unautnorioed personnel.
Vse imoervicus bodv--covering protection =u-ober gloves, apron, oots, full suit. etc.) as

concitions require to prevent skin contact. Use chemica± safety goggles and facesnield
to prctec: eves. Contaminated iinoervicus protection to be thoroughly washed off with
water .before & durinz removal. Conta=inated clothing 6 equiprmen: are fire & health hazardL

.ear clean wCrK c•o•ning. Shower after work. Control laundering and cleaning procedure th
is usea for hydrazine conta-inatec - Destruction of conmatanated leatner nas oeen
recc•enoed.

vewasn fountains, washing facilities and safert showers to be readily available where
hydrazine is used or handled or stored. *Butyl rubber has been recommended.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Ztore in tignt~y c.csea containers in a ciean, coo0, weii-ventiiazeo area witn controlled
drainage, awav from oxidizing agents, acids, direct sunlight, & sources of heat or
ignition. Water sprinkler-proteczed, sheltered, outside or detached storage preferred.
Protect containers from physical da.mage; ground & bond for transfers to prevent static
sparks; Inert with nitrogen atmosphere. Prevent contaminaticn mO - Concrete
pads, 4ikes, drains and containment have been recommended for large tanks and drums.

void :rearning & contact with vaoors! Prevent liquid contact with eves, skin or clothing!
:o not ingest! ?ractice good rersonal hygiene. Wash well after handling. Observe iabel
precauticns. Rigidiv follow proper handling requirements. Obtain guidance frcm supplier.
Cse wizh -rocer ventilation.

DOT Classificat:on: F..A;2.ABLZ LICUID I.D. No. UN2029 Label: FtI-A."BLE LIQUID, POISON,
ýXO Class: 3.3 CORKOSIVV

DATA SCURCEMS)CODE: 1-12.1•4,16,19, 0,23,25.26,31.37,3S,42,'7--.9.52

APPROVALS: MIS/CRD

C- C.U INDUNT HYGIENE, SAFETY

GENIUM PUBLISHING
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NTP PREFERRED NAME: Methylhydrazine
Synonyms:
Hydrazine, methyl-
Mon•methyl hydra.zine

CAS Registry Number:

60-34-4

NIOSH Registry Number: H 3C-NH-NH2

MV5600000

Formula:CH6N2

Molecular Weight: 46.09

WLN: ZM1

Physical Description: Colorless liquid

Melting Point: -20.9 0 C Boiling Point: 87.5" *C

Density: 0.87 g/mL at 25°C Specific Gravity: 0.874 at 20°/4°C

Flammability: Flammable Stability: Hygroscopic; stable if n6
In contact with copper,

Flash Point: 16.7"C (62"F) iron, or their alloys.

Reactivity: Strong reducing agent. Ignites spontaneously on contact wit'

strong oxidizing agents such as fluorine, chlorine trifluori
nitrogen tetroxide, and fuming nitric acid.

Solubility In: Water: < 1 mglmL at 24%C Acetone: Not available

DMSO: >10 mg/mL at 240C Ether: Soluble

Ethanol: >l0 mg/mL at 24%C Benzene: Not available

Other Physical Data: Amine-like odor; Refractive Index is 1.4325 at 200%;
vapor density is 1.6, ignition temperature is 196*C; vapor pressure is 4
,rrn Hg at 25 0 C, Melting point is -52.4 0 C, soluble in hydrocarbons.

D.O.T. Shipping Name: Methylhydrazine

D.O.T. Identification Number: UN1244

O.O.T. Hazard Classification: Flammable 1 iquid

Other Shipping Regulations: Flammable liquid and poison label required;

forbidden on passenger aircraft; cargo aircraft imit is 5 pt.

Exceptions: None. Specific Requirements. 173.145 in Hazardous Materials
Regulations of the Department of Transportation (1981).
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NTP PREFERRED NAME: MIethylhydrazine ~4 (
Acute Hazards: Toxic, irritant

Symptoms: Tremors and convulsions; inhalation causes local irrita-
tion of respiratory tract, respiratory distress and systemic effects;
contact of liquid with eyes or skin causes irritation and burns;
ingestion causes irritation of mouth and stomach; hemolytic anemia.

Exposure LimitS:The ACGIH listed this compound to be a suspected human

carcinogen. The TWA is 0.2 ppm.

Skin Contact: Flood al 1 areas of body that have contacted the substance
wi th water. Don't wait to renove contaminated clothing; do it under

tne water stream. Use soap to help assure remnoval. Isolate contami-
nated clothing wnen removed to prevent contact by others.

E7e Contact: Remove any contact lenses at once. Flush eyes well with
ccOloUs uuantities of water or normal saline for at least 20-30 minutes.
See, medical attention.

Inhalation: Leave contaminated area immediately; breathe fresh air. Proper
respiratory protection must be supplied to any rescuers. If coughing,
:ifficult Dreathing or any otner symptoms develop, seek medical atten-
tion at once, even if symptoms develop many hours after exposure.

Ingestion: If convulsions are not present, give a glass or two of water
or milk to dilute the substance. Assure that the person's airway is
unoostructed and contact a hospital or poison center immediately for
advice on wnether or not to induce vomiting.

Storage Precautions: Store in an explosion-proof refrigerator and keep
away from mois-ture, metals and oxidizers.

Spills and Leakage: Use absorbent paper to pick up spilled material.
Follow by washing surfaces well with alcohol. Seal all wastes in
vapor-tight plastic bags for eventual disposal.

Suggested Gloves: Literature indicates that butyl rubber or PVC i
gloves may provide prutection from exposure to this compound. L

Uses: Rocket fuel, intermediate in chemical synthesis, solvent.

Additional Reference Sources: A.
-MercY Index, M. Windholz et al, 9th Ed.. p. 794 (1976), Merck.

tt-''s Industrial Hygiene and Toxicology, G. C. Clayton and F. E.
Clayton. 3rd Revised Ed., p. 2794 (1981), John Wiley and Sons. ]

Hazardous Chemicals Data 9ook, G. Weiss, p. 614 (1980), Noyes.



-A-7 Ir
cnmists heflpng Chemists ~,resea'-cM inaustry ý I

~ aldrich chemical com.
P 0 $as 3U. AM'irwvase, W.SGAC8f0 63201L3 4A - 14141 ??3-38Z10

A A I L tIA L S A fE TY G A TA Sh LrrT

0A I L: I_=/_u_____ g TOA5OL P.O. C 3398b ~ P A

SECTION I PRODUCT IDENTIFICATLCN

KOLE4U!Ak f-Uk#%JLA. C2HSri2

SECT 1UN I I TUXICLIY HAZARCS

HYOAALýtdE# I -LI.N1ETIIYL-

0RL-KaT L050:LZZ MG/KG MEPAA'X 24 71 T3
I 11L-,.Ar LL.50Z252 PPM4/4H AI4TIiAB 11.695
1PK-KAr LD5O4 L02 MG/KG' TXAPA9 6*3f16
I VN-KAt LQ5J IL19 M(./KL. MEP'AAX 2*17
URL-M3.J. LW5OJ4,e!5 MG/KG MEPAAX 24 717
I HL-NUS LL-50 1 72 FPM/411, AMIHAS 11b 3 69,55
IPA-mU4 L.O531i.2.S Mc/KG AN'RL** TR-69-L 0#69
SLU-MiUS L050112 MG/KG BIJOAK 122,LZ2gL1VN'-MiJS LUbUZ'5i) MG/KG MEPAAX 24 1,7 3
IHL-UUL; LA45U.-3ýO PPM4/15I AIHAAP 24.137q63
I IVN- OWL LV5Q3jJ. '4G/KG MEPAAX 24 7te73

CARC1INUb~ihlk KrtvIFw:ANIMA1 PUSITIVE IAkC*# 4.137,74
7L.V1..A 0,5 1~~;St PPM (SKIN) OTLVS* 4*L49#13C
TLV-SUSPLCTLJ LARCINCG(N OTLVS 4, 1'.49160
L2SnA ý,TANUA,~i-AIRZT"A 1 MG/M3 (SKIN) lSCP-K1 FtREAL 39i23S40.?'w
uCLUPJAT~uNAL !:AeSURE TO HYoRAZINFS RECM STD-AIR:C.L 0.15 mG/M3/2i1
NIP frLuuPTii A.t-guAL REPORT ON CACINOGENS. 1905
"N10alII MANUAL uF ANALYTICAL METHODS* VOL L Z48, VCL 3 S143 NIMi&I'?
"INIO:r1 MANUAL uF ANALYTICAL METHODST M TO BE REV.LSEC BY JUNL, 0if
kF~Rfu.i~L IN tPA TSCA INVENTORY, L983
EPA utNE1IC TUXILOLOGY PROGRAM, JANUARY 1984
mfTar CkITERL~. f-OR PROPOSED OSHA MEDICAL RECCADS RULE FEREAC 47,3,14.'Of
82

SECTION III PHYSICAL DATA
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.SECT ION IV FIRE AND EXPLUSION HAZARD DATA
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----------------------------------- -------
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Of SPUSAL
vL.iTILAIE AK'g AND wASH SPILL SITE AFTER MATERIAL PICK.UP IS COm'jtET-..

WASTL wl'S.u!ýLI
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F LAMrIAJLC*

OoSEKYL ALL FEUtkRAL* STATE t LOCAL LA&S CONCERNING HEALTH C PULLUll~.~h.

St .'T LUN~ v I IL PRECAUTIONS TO BE TAKEN Lh HAkOLING A140 STUKA('4

OAN"LR

CU~KUS I E.
CAtL INU~sEN9
U0 NUT csKEATXE VAPOW.
DO Nul ,lNYS ONZSINi ON CkTHlvG..WFA A KOPI4RIATLk C0A/MSHA- PPROV ATRCECLRSSTT
GvkSfHSAFETY vCIGGLES# LTHER PROTECTRIVE CL(J1r.NGi.i

U E "IH AUEJUAft VENTILATION.
USE JiLY JNwA 6.HFMICAL FUME HOOD.
!.v LAzL J LAelýLJRIC, LU1TAIN MEDICAL ATTENrION IMMECIATEL'Yo
F L AMM A 0L L
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HYCIJ SILOPI C.
PROTELT f-hum ii.J!STUIRP.
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-aCI ION IX SPECIAL PRECAUTIONS AND COMMENTS
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CNS ZýTIiMLATLio's AND HEMOLYTIC ANEMIA.
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NTP PREFERRED NAME: N-Nitrosodilmetihylamifle
Synonyms:

N-Methy l-N-li troso-______________ __________

methanam ine
N-N itroso-d imfethy lamin e

Dimethyl nitrosoami ne

CAS Registry Number:

5 2-7 5-9

NIOSH Registry Number:N=

100525000 
C- CH

Formula: C2H16N20

Molecular Weight: 74.08

Physical Description: Clear, yellow liquid

Melting Point: Not available Boiling Point: 1510C

Density: 1.01 g/ .mL Specific Gravity: 1.00 59 at 20*/4*C

Flammability: Combustible Stability: Sensitive to UV l ight.

Flash Point: 61*C (142*F)

nXReactivity: may react with strong oxidants, especially peracids.

Solubility In: Water: >100 mg/mL at 190C Acetone: 1100 mc/rnL at 19*

DMSO: 2100 mg/mL at 19*C Ether: Soluble

Ethanol: >1j00 mg/rnL at 19*C B~enzene: Soluble

Other Physical Data: Refractive Irdex is 1.4368 at 20*C; Lipophil ic.

D.O.T. Shipping Name: Poisonous l iquidt N.O.S.

D.O.T. Identification Number: UN2810

o.O.r. Hazard Classification: Poison B

Other Shipping Regulations: Poison label required. Passenger aircraf0limit is 1 qt; cargo aircraft limit Is 55 gal.

Exceptions: 173 .345. Specific Req'uirements, 173.346 in Hazardous Materials
Regul1ati ons of the Depa rtment of Transportati on (1981).



Acute Hazards: Very toxic; can be absorbed through the skin.

symptoms: Headaches, fever, weakness# nausea, vomiting, abdominal
pain, diarrhea, gastrointestinal hemorrnage, hepato-
megaly, jaundice and ascites.

Exposure Limits: OSHA standard: human carcinogen (avoid all contact).

Skin Contact: Flood all areas of body that have contacted the substance
wicn water. Don't wait to remove containinated clothing; do it under
t:e water stream. Use soap to help assure removal. Isolate contami-
na:ed clothing when removed to prevent contact by others.

-Eye Contact: Remove any contact lenses at once. Flusn eyes well with
,oo•cus juantities of water or nonnal saline for at least 20-30 minutes.

<, :< ,eical attention.

Inhalation: Leave contaminated area immediately; breathe fresh air. Proper
resoira-ory protection must be supplied to any rescuers. If coughing,
,ýiffi:jlt breatning or any other symptoms develop, seek medical atten-
tion at once, even if symptoms develop many hours after exposure.

Ingestion: If convulsions are not present, give a glass or two of water
or milk to dilute the substance. Assure that the person's airway is
unoostructed and contact a hospital or poison center immediately for

Faavice on whether or not to induce vomiting.

Storage Precautions: Store in a refrigerator and protect-, from prolonged
exposure t~o Ilight.

Spills and Leakage: Use absorbent paper to pick up spilled material.
Follow by washing surfaces well with soap and water. Seal all
wastes in vapor-tight plastic bags for eventual disposal.

Suggested Gloves: Not available

Uses: Manufacture of dimethylhydrazine; also used as rocket fuel,
solvent and rubber accelerator.

Additional Reference Sources:
Handbtok of Toxic and Hazardous Chemicals, M. Sittig, p. 502 (1981),

Noyes.
ýn , M. Windholz et al, 9th Ed., p. 862 (1976), Merck.

CQondensed Chemical Dictionary, G. Hawley, 9th Ed., p. 737 (1977), Van
Nostrand Reinhold.
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No. 15A

* MATERIAL SAFETY DATA SHEET
GENIUM PUBLISHING CORPORATIO)N cMYSZI- ASBES7CS

1145 CATALYN STREET
SCHENECTADY. NY 12303-1836 USAG

(518) 377-8855 GINI UMPUSJJ.ING GCORP. Date Novem-*er 1979

-SEECTIN 1. MATERIAL IDENTIFICATION
,iT'zRLk SkA.E: C*.UYSOTZL A.SBESTOS

D 7SYR I? :10N: A crystalline sernencine mineral. cr ia.ered "!vdrared manesýum silicate
in n a~e :r= ~a So as C 1 0-M). ene ena o: a siier o:. tni material -'itn a cross-

section C: -j_ - can s-1 ~u 0 m.illion t-zbules (scr~oll-like fibr~ls a~cuz 0.C1
diaezeer) in approx-=ate carallel orientation. tis -possible to strip frz= a fiber

Lundle very fine c-rvsot:J'-e threads, each an.
I ollw : 4 *,;S. 4 9O oT asesos4' agg onlraze o: hundreds or thousands of

0-1-17R 07-S 7-MATIONS: Asbestos, CAS 0001 2-22 21-4. GE Yateral D4E1-l

SECTION !I. INGREDIENTS AND HAZARDS % i1AZAR0 DATA

li'ealized Chrysotile (unic call) - Xu~SiiO;(O*') 4 * ca 95 E-hr 7-A 2 f-4bers/Cc,
Ceiling 10 fibers/cc!

*T=..urj: ies include low levels o' Mni. -E+2, re"K3 , aand Al > ; n egh
:nthe st-s~.jcre. replacing randomly 4Z av. of the M; "Asbestos'

atoms. _-nurities devend on th-e. nnneral source; :-e u=.n, nh
un;it zell 1hydroxyl coiient can a.Lso vary vritlh anLol f/c:o
average Of 4.2ý5. 7' ._ bc o

**Curzent OSHA OV SEA (1975) proposed -,7 of 0.5 fb/cc 19 years
wih Ci'~gof 5 fb/2c (15 min. sa~le). - IOS'i

(1976) proposed 0.1 fb/cc. ACC= (1979 Imtended ChangT P~nryefcs
lise) has retained 71,7 of 2 f'b/cc for chrvsotile asbestpts.
Asbestos is car: 4oizenic, and/or co-car~c1`n57`eATMfor h ulan~s ___________

SECTIO1N III- PHYSICAL DATA

Me.lt-Ing point Deco~poses (see Secz. V)
Vapor pressure Nill
Water solubii-y-- Zazolumle (sloylv breaks down in hot water)

Appearance: Whnite. fibrous solid,as long flexi-ble taxt:L1e fibers down to du~st-like
filler power. j~i'1 1 ed shrysorile asboestos (powder-like) has an aspect ratio
(ratio of length/di-mter) as high as 50 for most particles.)

SECTION IV, FIRE AND EXPLOSION DATA LOwERtUPPER
:.15sn .- Dlflt ana Me Elodý Autoigniticn TemD. 7 aaoci,1tv Limits in Air

N/AN/A N/A

This material is not conbustible in air. Use extinguishing m~edia as ap prop~r.ate fo an
surrounding materials in a fire siiu~ariom.

S)ECTION V. REACTIVITY DATA

Thi3 material is inert under ordinary room temperature and heated use conlditions. It is
resistant to heat, but it will. decom-pose and alter its microscopic fiber structure
(see Sect. 1) above 600 C (1112 F): C*"rysotile dehydroxylates at 600-780 C; the
asbestos anhydride" in turn breaks down to mixture of silica (SiOi) and fosterite
(MgSiO4) at 800-850 C. Above 1000 C (1832 F) magnesium pyroxenes -are formed which
me It at about 1450 C. njt tcnb

Strong acids can attack chry7sotile and rapidly extract its XgO and H20 Cconet cnb
decomposed by glacial acetic acid. Hot water slowly breakA down chrygotile. It, like
other forms of asbestos, resists strong alkali (5 X NaCH at least up to 100 C).

Ay ~ - ~ ____GENIUM PUBLISHING
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ASoZ la srctousa macnditio to deveoi.) axescsiv canh ltioricaLng alo caue respralor tract,
aK~no evces.n howeer the su igninf.cmlant c ndutr~lhazaris expeced trom ecentr ive ý.ese a
Cancer can wesith froma requsiringhaears on bom asb desno . Car ronlatc wnhich ~nv a-eou-
.evaeis of asesetos. arlnes cancerodsca aspeial is, aO tialngfboseisn ofK thaee rengs
:orv asriou condition to aev~fgiesos ) =xexpsure. Ra~areo a aeohlms o: caue pleural 6anoe

:rer'.:'oneum (lininx around the lungs or abdominal. cavity) and possibly cancers cf the
C'- Lac t ano larynx (also smoking related) have teen associate^- witn' innaalazion exposure
-a asoescos particles. (Crocidolize asbestos has been suggested as the major meso-

in zrcuos o: worKers exposed to asbestos, lung cancer death is 3 or 4 times more cc on

..an mesothelioma death, arid 975 of asbestcs-relared 1-ira cancers occur *-i:n t'-ose
workers wno also smoke cicare: tes: 75r non-smoKers asoestcs exposure increases 7i .E

S ECTION V I I SPILL, LEAK, AND DISPOSAL PROCELURES
Notify, sacerYc versonnel of scills! Exclude all !frcm spi-l area excent :rainec clean-up

personnel -.;no have approved respiratory protection against dust. Frovide exnaust
.ventilation with capture filtration, but do not stir uv the dust. Use a wet method or
an approved vacuum cleaning system to picZ u? p~s .5e !:enniques used must col-
'ec:. part'icullate without disoersing dust into the air. 1.aste --Lit b.! placed in dust-
:ight conti~aners or sealed plastic bags for disposal. Label proper1.y!

DISPOSAL: nevosic waste containers in a secured landfill where asbestos will remain
F~eE ollow Federal, State and local. regu~lations. Also note that chrysocile can

. e converted into non-asbestos waste by heating at high te~erature (see Sect.V.).

SECTION VIII. SPECIAL PROTECTION INFORMATION

Provice exnausz ventilation and capture filtration to rezove airborne asoestcs particulate
rrom the work-olAce (as much as possible) without dispersing it into the environzent.
.solace work areas (also post sign"s) where asbestos particulate may occur at excessive
levels.

For nonroucine or emergency coniditions where excessive dutts is present, approved resvtrz
ators must be used: Single use or re-usable air-purifying respiratorvy up toa lox -,.V:

- .lifacpicepowered air-purifying respirator up to IQOX 7~L;; fu~L1-fzcepiece air-
.)yplfoa (,ontinuous flow or pressure-demand type) respirator above b0OX 7-V.

Depending on exposure levels, it may be necessary to provide body-covering work clothes,
special vacuuming facilities for clothes and suitabla launidering or disposal -arrange-
ments, change areas with dual Jockering facilities, showers before changing to street
clothing after work, etc. Be sure workers do not car-ry asbestos dust home on their
clothing or person. Prevent a-sbestos dust from being carried to rest rooms, to eatin

an reactice non-asevsto wrpaccumulatiosoc. etscnanngds. Aodihlto

Sofe asbestos. Th coeffectsontcainers inctidence of chronic sexpoure area.o yroet fully

known. M1onitor areas where asbestos dust is present to be sure of worker exposure
levels; keep records to define exposures and retain for at least 20 years. Provide
;r~eplacement anid annual medical examinations for those exposed in th'e workplace to 8
-,:,% of 0.1 asbestos fibers or uore/cc which a R >, -n 4- 

1
p.'erh~ ,.j¶~~,, 0

for at least 20 years. I'R
DATA SOURCE(S) CODE:-)_ A 70 70' I-) APPROVALS:

vo ý -.-ýIndustrial Hygie ne]

Ce . a- -?DICAL REVILW: 1.7

GENIUM PUBLISHING
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MATERIAL SAFETY DATA SHEET
GENIUM PUBLtiSH.G CORPORATION 060)

1145 CATALYN STREET

SCHENECTADY NY 12203-1836 USA
1518) 377-a855 GINIUM 0%Sush.* CORP. Zace Deceer 1978

SECTION I. MATERIAL IDENTIFICATION
MATERIAL NAM.E: HýMRCGEN; ?E?.ZX=ZE (>60Z)
O7.-ER DESIGCATICNS: '"02 Concencrared Solution, CASO 007 722 841
•NUFACU.?-R: 'a:er'a. is available from several suppliers, including :-FC Corporatcon

and Penrnval: Corporat-on.

SECTION II. INGREZrENTS AND HAZARDS X j HAZARD DATA

Hycrcren Peroxate (H20) > 60 8-nr :WA I ppm'

Water 4,0

Prcrierarv Scabil-Izr Small
(such as aceta.il.de, sodium stannate or ocher) amunt

*Curren: OS*-A and A.CZH (1978) 7LV. M1aterial increases in Rat, inhalation
hazards as H202 concentra-ion increases. Obtain detailed I 100 ppm
supplier recommendations, especially for 90, H20 2 grade (pulnary edema)
and higher concentrations.

SECTION III. PHYSICAL DATA 702 90z 98% 100%

Boiling point at 1 arm, deg C 126 141 148 1.52.2
Vapor pressure at 30 C, = Hg 10.1 4.7 3.1 ca 3
Part:al pressure of H202 at 30 C, = Hg 1.17 2.25 2.67 --

Specific gravity (20/4 C) i129 1.39 1.44 1.45
Approx. freezing point. deg C -40 -1l -2 -0.4

Volues oxygen produced/i voluble h20 2 soln. 300 418 470 -
W;ater solub~i~iy.. --e"--
Appearance C odor: A clear, colorless to light blua, water-like liquid without odor (or

with a characteristic slightly acidic odor).

SECTION IV. FIPE AND EXPLOSION DATA LOwERIUPPr'
UE-asn "ýoin: sano Metnoc Auco tnion TeM". ?"la•aoilitv Limits in Alrt

No.e l None Noone
Excinguishing Media: Use water in large amomuts cc figh: fire in nic~i this material is

involved; ocher excinguishing agents are expected to be ineffective. Hydrogen peroxide
is rnon-flaAble, but it provides oxygen to facilitace or initiate burning of surrounmdi.
combustibles. It is a dangerous fire and explosion hazard in a fire situation. When
hith!v concentrated taterial is heated, shocked by i-v•t, or conta.inated it can ru,-
t'A - •vl-h .•r•-- !1• P o. •. Use large amounts of water
to ci ue spillied maceria- and flush it away from comnustbles. Firefighters must use

c .. ... ii ," i- m....... r , - a r.. r... . i

SECTION V. REACTIVITY DATA
When handled properly and kept cool and pure, this material is stable. It does not pcly-

merize but can deco.moose releasing heat and oxygen. Above 65% H2 0 2 nore heat is re-
leased by decomposition than can be absorbed by evaporation of the water present. Un-
checked, the decomoosition tenrperature of 70% B20 2 can reach to about 500 F, and 90Z to
1364 F. Combuatibles in contact with this material can be expected to undergo spon-
taneous ignition, often delayed. A homogeneous mixture with organic materials such as
alcohols or glycerine is a sensitive and powerful exnlosive. Pure H2 0 2 at 90% in ware
not readily detonated at room temoerature, but higher concentrations and/or hear can fa-cilatate detonaaton. Contaminatibn with certain materials such as iron ch omium, brasi
bronze lead, silver anr eor cheir salts or with alkalis or ordinay dIrt or rust
can zl'e vI_--' , _

-- -', GENIUM PUBLISHING
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SECTION VI. HEALTH HAZARD INFORMATION TLV I ppm (See Sect. II)
The neaý:n hazara associated with normal usage is acute local damage by.ox caticn effects

on tissue 4n contact wiz.h liquid or vapor, especially of the eves, sKin, and upper res-
;.rarzry systems. Concentrations in air above 75 ppm are coo irritating to be toleratec
Short exoosure to very high airborne concentration can be lethal from camage to tne res-
pirazorv system. The effects of contact with tissues can range fr-= .rritation cr blis-
tering :o necrosis, deoencing on conditi.ons. Do nor ingest! FI§R- AID:

Eve crntac:: -- ediately flush with plenty of running water for - ;-nutes, including
.%naer eyelids; then get prompt medical attention.

Skin z-nnac:: Remve contaminated clothing under a safety shower. Wash affected skin are
t:.oro'_n_,v with water. Contact a physician if redness or skin burn is apparent. (lmmer e
ccntami.nated clothing in water; launder before allowing to dry out.)

I-u-alaton: Remove to fresh air. Contact a physician i-ediately.
incestion: Imediately give much% water to drink to dilute; encourage vomiting. Give

lukewar= water freely and encourage belching if there is evidence of distention.
Contact physician.

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES
Pre=are in advance for emerenoc': situations! A source plenty of warcer for cilut•'n ana

.lushing of spills rust be readily available as well as drainage and a holdina area
:ree from incompatible chemicals.

Sfetyr personnel should be given prompt not.cfication of significant spills.
Iediately flush spills with copious amounts of water, flush away from comnustible ma-

tertals. Provide -axi=um ventilation; elizinate sources of ignition- evacuate area ex-
cept for clean-up personnel, who must use full protective equipment (see Sect. V1I1).
Flush to holding area for dilution with more water and/or the deco=position of H202.

DISPOSAL: Follow Federal, State and local regulations for disposal. Small spills can be
hghnlv diluted with water and flushed to the drain.

SECTION V1iI, SPECIAL PROTECTION INFORMATION

Provide general ventilation and local e-haust ventilation to meet TLV requirements. Local
exhaust ventilation and/or hoods should be used where mist or vapors may be generated.
Self-contained breathing apparatus must be available for emergency use.

Prevent ¢cncact- with the skin by the use (as required) of boots,protectave clothing, and
-loves which are impermeable tc and insoluble inH20 2 (polyesters which are anc~soatic
treared, chloroprene, PVC or polyethylene have been recommended).

'hemical safety goggles and/or face shield must be used for eve protection. An evewash
station and sazety shower --usc be readily available near use or storage area.

Provyde special craining to employees working with HOn on body protection, emergency
procedures and first aid.

SECTION IX. SPECIAL PRECAUTIONS AND COMMEUTS

Store in original containers (or in an approved container of co.atible material) in a
cool, clean, fire resistant area away from combustible materials, catalytic metals and
compounds, ýirect sunliZht, and sources of heat. A source of ample water must be avail-
able for handling spills. Protect containers from physical damage and from contaminatol
Do not return material to storage container after removal' Ventilaticn must be good.
Containers must be covered and vented. Worcers handling HO20 must be specially trained
for the assignment. Procedures must maintain the high purity of stored material. ?re
vent contact with combustible materials. All equipment used to handle hydrogen peroxide
must be of approved co osirion and oroperly
cleanea and passixvated~efore use. MIS,

D.T Classification - OXIDIZER (yellow label) APPROVALS: ,rD
S DATA SOURCE(S) CODE: 1,2,4-9, 12,16,20 Industrial Hygiene-/

- a a • • ,-. a- nd Safe ,v
, .-. ',- c•,....... . . Corporate MediZ'al

GENIUM PUBLISHING
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1.. POLICY

No individual will enter an area where respiratc.- protec-
tive ecrui•ment is recuired unless the person has been
trained in the selection, use, care and limitations of the
respirator, and the proper respirator has been selected for
the task.

2. =PURPOSE

This procedure provides project managers and employees with
requirements in the selection, use, care, and limitations of
respiratory protective equipment.

3. SCOPE

This procedure applies to all types of respiratory protec-
tive equipment except SCBA.

4. G kErEAL REQUIREME""TS

4.1 Whenever resDirators are required, only equipment ap-
proved for that purpose will be used. This equipment
must be approved by the Mine Safety and Health Admin-
istration (MSHA) and the National Institute for Occu-
pational Safety and Health (NIOSH). Only parts ap-
proved for the specific respirator system are to be
used for replacement. Modifications to respirators
are not allowed unless authorized by the approved
agency. Only a person specifically trained should
perform work on respirators.

4.2 Proper selection of respirators is to be made accord-
ing to guidance provided by ANSI standard Z88.2 -1980.
The correct respirator is to be specified for each
job. Site health and safety plans, as part of the
level of protection requirements, will specify the
type of respirator to be used.
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The hazardous site is also constantly monitored to in-
dicate any changes in the working conditions. This
procedure allows site safety officers to choose the
correct tvye of respirator in any given situation.
OHlM site safety officers periodically monitor the
level of contamination in the work area. They
determnine the amount of exposure the employees face
and the acceptable level for each employee. Direct
reading instruments are used to make sure the proper
respirator is selected.

4.3 Any employee issued a respirator will be provided
training in the selection, use, care, and limitaticns
of the respirator, including the provisions of this
procedure. Additionally, anyone using a negative
pressure respirator will receive a fit test at least
annually. The fit test will be qualitative, although
for certain projects, a quantitative fit test will be
required as designated by the site safety plan.

After the respirator fitting test has been completed,
employees will be issued and must keep a rpcord of the
test results. The following information must be
recorded: the type of test administered, type of
respirator used, name of employee tested, name of
employee giving the test, date, and test results.

4.4 Respirators are to be inspected by the user before
each use and not worn if defective or if conditions
prevent a gas tight face to face piece seal. Each part
of the respirator must be examined. Check for cuts,
holes stiffening, or crushing of the facepiece. The
headbands must not have any breaks, tears, bent or
missing hardware, or loss of elasticity. The inhala-
tion and exhalation valve system must be checked for
dust or dirt on valve flap. No tears or cracks may
exist in the valve itself.
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4.5 Employees may not wear facial hair that interferes
with a good gas tight face seal. Other conditions
which could interfere with a good face seal include
wearing of glasses under full-face respirators, absent
teeth or dentures, or unusual face configurations.

4.6 Contact lenses are not to be worn in an atmosphere re-
quiring a respirator. Eyeglass kits for prescription
lenses in a full-face respirator will be provided by

4.7 All breathing air used for supplied air respirators
must be grade D or better as described by the Com-
pressed Gas Association Specification G-7.1-1973. The
breathing air supply must be equipped with necessary
safety items including alarms to indicate low air
pressure. If an oil lubricated compressor is used, an
additional alarm to indicate over temperature or car-
bon monoxide buildup must be used. Air line couplings
associated with breathing air must be incompatible
with outlets for other gas systems.

4.8 Persons will not be assigned tasks requiring the use
of respirators unless it has been determined that they
are physically able to perform the work while using
the respiratory equipment. A physician with suffi-
cient knowledge of respiratory protection will deter-
mine what health and physical conditions are perti-
nent. The medical status of persons assigned to use
respirators will be reviewed annually.

4.9 Respiratory equipment will be cleaned, inspected, and
sanitized after each use by the user or site person
assigned to decontamination. When not in use, respi-
rators are to be stored to protect against dust, sun-
light, extreme temperatures, excessive moisture, or
damaging chemicals.
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4.10 Cleaning will be accomplished in four steps:

4.10.1 Washing

The resnirator. should be washed in warm water
about 140 degrees Fahrenheit with a good
detergent using a soft brush. Insert all
valves and headband.

4.10.2 Rinsing

4.10.3 Disinfecting

Disinfecting rinse consisting of two table-
spoons chlorine bleach added to a gallon of wa-
ter.

4.10.4 Rinsing

After disinfecting, the respirator will be
rinsed in clean, warm water. All traces of de-
tergent and disinfectant must be removed.

4.10.5 Drying

Allow respirator to air dry by hanging or plac-
ing on a clean surface. If not possible to air
dry, then towel dry before bagging. When dry,
assemble the respirator, and store in a clean
polybag.

4.11 An evaluation of the respiratory protection program's
effectiveness should take place at least once a year.
Improvements and modifications correct any program de-
ficiencies or meet additional needs should be
accomplished. The program evaluation considers wearer
acceptance of the respirator, additional inspection of
the program in action, and appraisal of the protection
provided to employees.
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5. SPECIFIC RESPIRATORS

5.1 Air Purifying -- General Information

Air purifying respirators provide clean air to the
wearer by passing atmosphere air through a filtering
element. Because most air purifying respirators are
also negative pressure (the driving force for air
movement is the users inhalation, creating a negative
pressure inside the mask), any leakage around the
sealing surface of the respirator will be directed in-
ward. Thus air purifying respirators offer a lower
level of protection than air supplied respirators.
Air purifying respirators are never to be worn in oxy-
gen deficient atmospheres (less than 20.8 percent oxy-
gen). Air purifying respirators are not to be worn
when the airborne contaminant does not possess ade-
quate warning properties (i.e., odor) to warn the user
of cartridae breakthrough. Air purifying respirators
may be either a half-facepiece of full-facepiece
style.

5.2 Air Purifying -- Cartridge Type

A variety of cartridges exist for air purifying respi-
rators. The specific one used depends on the type of
contaminant being protected against. The site health
and safety plan will specify which cartridge is to be
used. Common cartridges available include organic va-
pors, acid gases, ammonia, and various combinations of
the above. Furthermore, particulates can be filtered
as well, often in combination with gas and vapor pro-
tection. Some materials require use of a High Effi-
ciency Particulate Aerosol (HEPA) filter.

5.3 Disposable Air Purifying Respirators

Disposable (paper) respirators do not protect against
gases or vapors. Due to the uncertainty involved -;.n
fitting a pager mask, these respirators are not to be
used except for nuisance-type dusts.
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5.4 Air Supplied Respirators -- SCBA

A SCBA provides the highest level of protection of any
respirator. SCBAs are addressed in greater detail in
a separate Health and Safety Procedure.

5.5 Air Supplied Respirators -- Airline Respirators with
Escape Pack

In some cases, an airline respirator with an emergency
escape pack may be used instead of an SCBA. This unit
consists of a pressure demand airline respirator
connected to a source of breathing air combined with a
5-minute air bottle unit to allow escape if the source
of breathing air fails.

5.6 Airline respirators in the continous flow mode are not
approved for Immediately Dangerous to Life and Health
(IDLq) or oxygen deficient atmospheres. However, they
do provide a higher level of protection than air pur-
ifying respirators because facepiece leakage tends to
be outward. Prior to use, alarms and any air filters
must be checked. Supplied air must be grade D or
better. Hose length must be limited to 250 feet for
Survivair, but it is recommeded that 50 feet be the
maximum hose length. The airline hose may constitute
a safety problem if activities such as ladder climbing
are required.
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i. POLICY

A Self-Contained Breathing Apparatus (SCBA) is approved for
1DLi or oxygen deficient (less than 20.8 percent) situa-tions.

2. PURPOSE

This procedure provides project managers and employees with
the requirements in the use, care, and limitations of SCBAs.

3. SCOPE

This procedure applies only to use of SCBAs.

4. PROCEDURE

4.1 SCBAs are to be used whenever level A or B protectiCn
is required whenever the site health and safety offi-
cer requires their use or whenever the hazards of a
situation cannot be assessed prior to entry.

4.1.1 Exceptions based upon site conditions may be
granted where an airline respirator with escape
pack system has been approved by the site safe-
ty officer.

4.2 Only SCBAs operating in the positive pressure
(pressure demand) mode will be used.

4.3 No individual will use an SCBA until training on the
use, care and limitations of the SCBA has been re-
ceived. Such training will be received at least an-
nually.

4.4 SCBAs are to be inspected by the user prior to use to
ensure the cylinder is fully charged, the regulator
and warning devices operate properly, and that the
harness, facepiece, hoses, and head straps are in good
condition.
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4.5 SCBAs are not to be used if the tank is not fully
charged or if any other condition exists which could
cause failure of the unit during use.

4.6 When usina an SCBA, users will leave the work area
promptly when the low air pressure alarm signal
sounds.

4.7 Individuals are not to make repairs or modifications
to an SCBA unless specifically authorized by the manu-
"facturer of the unit and the site safety officer.

4.8 The site safety officer is responsible for maintaining
the SCBAs ready for use at all times. This includes
performing the monthly inspections and inspecting,
sanitizing, and refilling or replacing the air tanks
after each use.

4.9 Monthly inspections are to include checks on tightness
of connections and the condition of the headbans,
valves, and connecting tubes. Rubber parts are to be
inspected for pliability and deterioration. The air
tank must be fully charged and the hydrotest certifi-
cation must be correct. Regulator and warning devices
must function properly. A record of inspection dates
is to be maintained on the SCBA or in its storage con-
tainer and must include the inspector's name, date of
inspection, and identification number of the SCBA.
The inspection checklists are to be kept with the SCBA
for reference. The checklist is shown following this
procedure.

4.10 Any deficiency noted during inspection requires remov-
ing the SCBA from service until the condition is cor-
rected. The SCBA and the storage case must be clearly
marked or tagged OUT OF SERVICE.

4.11 SCBAs are not to be worn if conditions prevent a gas
tight face to facepiece seal. Employees may not wear
facial hair that interferes with a gas tight face
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seal. Other conditions which could interfere with a
face seal include wearing of glasses, absent teeth or
dentures or unusual face configurations.

4.12 Contact lenses are not to be worn in an atmosphere re-
quiring an SCBA. Eyeglass kits for prescription lens-
es are provided by OHM.

4.13 Persons will not be assigned tasks requiring the use
of an SCBA unless it has been determined that they are
physically able to perform the work while wearing the
SCBA. A physician with sufficient knowledge of respi-
ratory protection will determine what health and phys-
ical conditions are pertinent. The medical status of
persons assigned to use SCBAs will be reviewed annual-
ly.



APPENDIX C

OHM SELECTED SAFETY PROCEDURES

0



C-I

S0 H M HEALTH AND SAFETY PROCEDURES

NUMBER

PAGE

SUBJECT: CONFINED SPACE ENTRY 1 of 4

DATE FIRST
PUBLISHED

5/89

1. POLICY

No employee is tc enter a confined space until atmospheric
testing has been conducted and a confined space entry permit
has been completed. Confined space permits are valid for a
single work shift only.

2. PURPOSE

This procedure provides personnel with requirements for
working safely in confined spaces.

3. DEFINITIONS

3.1 Confined Space -- Any enclosed area having a limited
means of egress where ventilation is not adequate to
remove a toxic or flammable atmosphere or oxygen defi-
ciency which may exist. Examples of confined spaces
include, but are not limited to; tanks. vessels,
bins, boilers, ducts, skewers, underground utility
vaults, manholes, tunnels, pipelines, or any open top
space more than four feet in depth such as pits,
tubes, vaults, or vessels.

3.2 Oxygen Deficiency - Atmospheres which contain less
than 19.5 percent oxygen.

3.3 Flammable Atmosphere - Atmospheres in excess of 10
percent of the lower flammable limit of the material
in question. These are often toxic as well as flamma-
ble.

3.4 Toxic Atmosphere - Atmospheres having concentrations
of airborne chemicals in excess of permissible e-:po-
sure limits as defined by federal or state reguldtions
or Threshold Limit Values (TLVs).
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4. PROCEDURE

4.1 A confined space entry permit containing the applica-
ble elements of this section wil) be written ad ap-
proved prior to any entry into a confined space.

4.2 The confined space is to be emptied, flushed, or
otherwise pruaed of hazardous substances-

4.3 Pipes or lines which convey any kind of substance zo
the confined space are to be disconnected, blinded, or
have the valve locked off to prevent such substances
from entering the confined space while work is in
progress.

4.4 Electrical circuits to fixed mechanical equipment
which may cause injury if accidenmially energized must
be de-energized and locked out.

4.5 The air in the confined space is to be tested for o'--
gen deficiency, flammable atmosphere, and any toxic
contaminants likely to be present. All tests of the
atmosphere are to be made by trained, competent per-
sonnel using calibrated equipment.

4.6 Electrical equipment and lighting are to be explosion
proof when used in confined spaces subject to flamm-
able or explosive gases, vapors, or dusts. Extreme
care must be taken in dusty atmospheres because there
may be no indication of problems on atmospheric test
equipment, yet a hazard exists. Power tools should be
pneumatic when possible.

4.7 All work will stop and the confined space evacuated if
any indication of ill effect such as dizziness, irrit-
ation, or excessive odors are noted.

4.8 Weldin~g and/or cutting in a confined space shall re-
quire the use of a hot-work permit. Cutting gas cyl-
inders and welding machines will not be taken into
confined spaces.
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4.9 All employees entering a confined space shall wear an
approved safety harness. When the confined space is
entered throuah a manhole or is deeper than the
employee's shoulders, an approved life line should be
attached. When the nature of the space entered
involves more than one employee and the fouling of
life lines could occur, the Safety Department should
be consulted.

4.10 Rescue equipment must be at the project site prior to
commencing work. Rescue equipment will include extra
rope, safety harnesses, stretchers, and emergency
SCBA. No one should enter a confined space until ade-
quate safety equipment is present to remove an uncon-
scious person.

4.11 A ladder is required in all confined spaces deeper
than the employees' shoulders. The ladder shall be
secured and not removed until all employees have exit-
ed the space.

4.12 The project supervisor is responsible for evaluating
general safety hazards including permits, locking out
of equipment, adequate lighting, tools, etc. and is
responsible for assuring the confined space entry per-
mit is completed.

4.13 Confined space entry permits will be maintained in the
project file.

4.14 A copy of the confined space entry permit follows this

procedure.

5. CONFINED SPACE ENTRY PROCEDURES FOR SAFETY OBSERVER

Employees entering a confined space must be under the con-
stant surveillance of a safety observer. It is the safety
observer's responsibility to follow this procedure:

o A valid confined-space entry permit must be at
the site.
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o Rescue equipment must be available at the site.

o The safety observer must know the location of
the nearest telephone and emergency numbers,
safety shower, and fire extinguishers.

o When welding or cutting is done in a confined
space, the safety observer must know how to
shut down the equipment.

o The safety observer must remain in constant
contact with the employees in the confined
space. The observer is not to leave his/her
assigned station space except to report an
emergency.
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OHM CONFINED SPACE ENTRY PERMIT

POMMi No. ______

Gooo on ti~s Date Only: F___________ rom,: P. TO: ft

Location: _____________________ ____ Propect No..__________

Worker$ Atr~wUoc Env'y: Work Uonmir: Work morma:

Deaeiovon of Joba soerScaJ Priaucaww: _____________________________

Employee Training and Pro-Entry Briefing

1. Sale Erilry ana Rescue Trairwkg Ccfiducted on:____________________

2. Marwawry Pro-Entry Siefiew; Coanuc~d on: ____________________

3. Does this .Job ROcuiTS Soogaz Trairing? Yes No C

Contractor Notification

Conwscir 14000d oll- Pefmv Carioreorw _____ Pownw aiIzwras V_____ A______

LUqhting Rewrwnemsu Spcisa TeoiWIqulpnfam Canumanicauoen Dowve

1. Are Al Eleemcmi De'vews Oyms~cAiy Sale? Yes No C=
2 hotve Ag Pow Coara am Tom&s Seen Vieuay hbecmd?Ye a

Vessel Preparation

.. Waft Area taoiAId watw Sqnýamgj Yes~ No C~
2. Ai Enrwr~ Sauce Locweofaggoo 06Ouest? N
3I AN Liwu Lines U0CM&ea~NaW7 Y4s No
4 VesWi Comwsp¶1 0rq+vn*wvad e l
S. Veaumi Cies'.ewPiwe Y"a No~
6. VefflawA P-Go',d 30 Arwme 641o o Envry? Yes E= No

Pro-Entry Atmospheric Testing
Reedev: Tow.:

1. ToOtwit~ Coneqt %02_________

L. Teat for Flou~mme Comenwatortw ______% tEL. ____

3. Test for Toxx: Cw~ntrsvo _____pp' of r __________

A. Tom IVrMeet SvessMw manful__- OF SC Y4GT _____

Entergency/Rescuo Procedures
1. Location of Wnean Enwetgency~ssevae Plan:~__________________________________

2. Type of Emw #renc/Fescue Teamn Aes*Aid: on-Sa._______ Off-Sae_____ Phone No._____

Safety Equipment
PoIwVW Prowecrv EQOu~n!t Reou'ed: Ares Sedfty Eaownoeve R~sea~

i. Soos.onarrod fS'earvw Apoermj ReImwoa? yes NO Type: __________

2. Ponablie Abovmgvt- M-~m Re..jmee? yes NO 3 Typ ____________

Permit Authorization
I catty tftt iave "uveC~d work area Iwsaiery anr viw*'. ai sai~ltPrecaubOfuMraocd Wi tjeparta.
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I. POLICY

No employee is to break into a line until a line entry per-
mit has been completed. The line entry permit is valid for
a single work shift only.

2. PURPOSE

This procedure provides requirements for breaking into lines
which contain or may contain hazardous materials.

3. PROCEDURE -- PRE-ENTRY

3.1 Prior to beginning operations at a site, the potential
hazards associated with line entry will be recognized
and addressed.

3.2 Each line should be regarded as potentially full and
pressurized with a toxic, flammable product until it
is proven otherwise. Safe line entry requires inves-
tigation and pre-planning before work begins.

3.3 It is critical to determine the line contents in order
to assess the products' toxic and flammable proper-
ties.

"o Trace line to each end. For example, identify
the pipe run between tanks or reactors.

"o Check for color coding. Many plants designate
line contents by their own color-coding system.Do not assume one plant's code is the same asanother or consistent within each plant.

"o If necessary, sample line contents.

3.4 Scaffolding or manlifts used for elevated piping must
be used according to manufacturer's specifications.
Guardrails and tieoffs must be used.
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3.5 Portable lighting must be provided if area is not
sufficiently illuminated.

3.6 Any electrical lines near the work area must be
de-energized prior to beginning operations. All
electrical circuits are to be locked out.

3.7 Establish the level of protection (personal protective
equipment) needed for the job, as well as any decon-
tamination, secondary containment or spill response

* procedures.

4. PROCEDURE -- LINE BREAKING

4.1 Isolate the line by closing, locking, and tagging all
valves entering the line.

4.2 Lock and tag all electrical systems for pumps and au-
tomatic valves contained in the pipe run to be
entered.

4.3 Remove all free product by pumping or draining. Inert
or purge if applicable.

4.4 Blank or Disconnect Line -- Install some physical bar-
rier to prevent additional product from entering the
system.

4.4.1 Insert a blank or blind in a line to block it
completely. This is important since valves
should not be considered trustworthy. Valves
have been known to leak even when fully
closed.

4.4.2 Make use of double block and bleed (two closed
valves within close proximity of each other
with an open drain line between), if avail- ¶
able.
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4.5 Prepare for Line Entrv

4.5.1 Establish exclusion zone. Zone should be suf-
ficiently large to prevent unprepared people
from contacting line material from liquid
splash or vapor/gas emission.

4.5.2 Stage appropriate spill-control media at site.

4.5.3 Establish fire watch if necessary.

04.5.4 Review level of personal protective equipment
(i.e., respirator, clothing, gloves, and eye
protection).

4.5.5 Conduct air monitoring, including perimeter
monitoring, for possible releases and explo-
sive atmosphere survey or work area.

4.5.6 Stage appropriate working surface (i.e., lad-
der, scaffold, manlift, etc.)

4.6 Enter the Line

4.6.1 Best plac, "o enter a line is at a flange.

4.6.2 Use nonsparking tools, such as brass, to loos-
en flange bolts if dealing with a flammable
material.

4.6.3 Slowly loosen top flange bolts first. If
pressurized, this will relieve it. If the
line still contains fluid, the material will
be noted as dripping or welling around the
flange. If these conditions are noted,
retighten and recheck. purge procedures.

4.6.4 Because of possibLe ..eaks, no one will standadjacent to or under a flange when opening.
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4.7 The project supervisor is responsible for evaluating
all safety hazards and assuring that the line entry
permit is properly completed.

4.8 Line entry permits will be maintained in the project
file.

4.9 A copy of the line entry permit follows this proce-
dure.

oL

0 I.
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OHM

LINE BREAKING PERMIT
(Good for One Work Shift Only)

a.M. am.
A) Date Time P.m. To Pi.M.

Location

Line of Equipment

Potential Chemical Hazards

B) Safety Precautions

1) All emergency eCuipment in position? (Eyewash and

safety snower, soroent material, fire extinguishers, etc.) Yes No

2) Lines drained, purged and/or washed clean of material? Yes Not Necessary

3) All valves checked for positioning and tagged? Yes Not Necessary

0 4) All electrical equipment locked out and lagged? Yes Not Necessary

5) Fire watch designated? Yes Not Necessary

6) Exculsion zone roped off and signs posted? Yes Not Necessary

7) Personnel wearing adequate personal protective
equipment for expected hazard (consult site safety plan)? Yes ,_ , Not Necessary

6) LEL survey completed? Yes Not Necessary

9) Air monitoring equipment for poisonous/toxic substance
available? Yes Not Necessary

10) Decontamination, spill response equipment and
procedures established, in place, and ready for response? Yes Not Necessary

11) All personnel briefed on procedures? Yes Not Necessary

I Certify that all necessary precautions have been taken in accordance to the line breaking procedures.

Supervisor_

Forman

Site-Safety Officer

Line Breaking Crew
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i. POLICY

No work involving a flame or spark producing operations is
to be conducted without preparing a hot work permit and
following the provisions of this procedure.

2. PURPOSE

This procedure establishes requirements for cutting or burn-
ing operations.

3. REQUIR-lMENTS

3.1 The site safety officer is to issue the hot work per-
mit for any flame- or spark-producing operation. This
procedure is to be conducted daily whenever such
operations occur.

3.2 This procedure is to be read and complied with by any
employee conducting hot work.

3.3 The OHM site supervisor or site safety officer will
complete the following procedures prior to beginning
hot work:

3.3.1 Conduct a visual inspection of area. Remove
any combustible material surrounding the work
area. Special attention will be paid to areas
where hot slag can fall or spatter. Any com-
bustible material which cannot be readily re-
moved will be covered or otherwise protected
from the hot materials. For example, covering
a combustible surface with one inch of soil or
wetting it may be sufficient.

3.3.2 Designate a fire watch. This person's (or per-
sons') sole responsibility will be to monitor
the welding or burning operation and have imme-
diate access to a fire extinguisher of suffi-
cient size and type for the potential combust-
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ible material. In addition, this person(s)
shall be trained in the proper use of the ap-
propriate fire extinguisher and be knowledge-
able of the emergency signal and evacuation
procedures as well as emergency shutdown
procedures.

3.3.3 Do not begin until all spaces, pipes, and sumps
have been opened and tested for the presence of
flammables. If any flammable or combustible
vapors exceed 10 percent lower explosive limits
(LEL), no work will begin until levels are re-
duced. As a rule, no hot work will begin when
any combustible vapor is present. *

3.3.4 Personnel working in the area of the hot work
will be alerted to the fact that hot work is
taking place.

3.3.5 A hot-work permit will be completed and posted

4. BURNING OPERATION SAFETY RULES

4.1 Wear adequate flame and heat resistant apparel and ap-
propriate eye protection. This includes chipping op-
erations.

4.2 Ensure that the area below is roped off and posted if
work is overhead.

4.3 Protect personnel and equipment in near vicinity
against exposure from arc or sparks.

4.4 Observe good housekeeping practices; keep excess hos-
es, cables, and equipment out of aisle ways, stairways,

* and your work station.

4.5 Never use oil, grease, or pipe fitting compounds to
make up connections on oxy-acetylene weld-ing equip-
ment.
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4.6 Store fittings in a manner to prevent contamination.

4.7 Do not interchange oxygen and acetylene hoses; oxygen
is coded green and acetylene is coded red.

4.8 Do not force connections or strike or force valve
wheels.

4.8.1 Before connecting cylinders, read the label to
ensure that the proper gas is being used.

4.8.2 Cylinders must not be placed where they might
form part of an electrical circuit. Keep cyl-
inders away from grating, layout tables and
piping systems that may be used for ground of
electrical welding circuits.

4.9 Open oxygen valves momentarily to remove dust or dirt;
stand on one side of the valve and avoid contact of
gas with any combustible material.

4.9.1 Pressure-adjusting screws on regulators will
be fully released before the regulator is at-
tached to a cylinder and the cylinder valve
opened. Open the cylinder valves slowly;
stand to one side, not in front of pressure
regulator gauge faces when opening cylinder
valves.

4.9.2 Do not use adjustable wrenches on acetylene
cylinders; use the T-wrench provided. Keep it
in place at the cylinder.

4.9.3 Never open an acetylene cylinder valve more
than one and one half turns.

4.10 Do not store tools or equipment in the recessed top of
an acetylene cylinder, and do not allow water to accu-
mulate there.

4.11 Inspect the welding hose for defects before each use.
Keep hoses clear of equipment and hot slag.
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4.!2 Do not use oxygen for cleaning, pressurization, cr for
ventilation.

4.13 Do not relight flame on hot work whc-n in an enclosed
space. Allow time for gases to escape and then use
friction lighter.

4.14 A metal part which is suspiciously light probably has
a void inside and an opening should be drilled before
heating. Electrical boxes at the end of conduit
should be opened prior to cutting conduit. Valves on
both ends of piping should be opened.

4.15 Never lay work that is to be heated or welded on a
concrete floor because when sufficiently heated, con-
crete may spall and fly with danger of injury.

4.16 Do not cut material in such a position that severed
parts will fall striking legs or feet of the operator
or assistant, or damaged gas lines.

4.17 When a flashback occurs, both gases should be shut off
-- first oxygen, then acetylene. Before lighting the
torch again, see that it is cool and that no damage
has been done to the torch, hose, or regulator.

4.18 Mark work "HOT" if left unattended or where others may
come in contact with hot surfaces.

4.19 When burning operations are to be stopped for a few
minutes during the course of the work, it is permitted
to close torch valves only. When work is stopped for
a longer period or is left unattended, the following
steps must be taken:

"o Close oxygen and acetylene cylinder valves

o Open torch valves to relieve pressure, then
close again

"o Release regulator pressure adjusting screws
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4.20 Before regulator is removed from a cylinder, the cyl-
inder valve will be closed and the gas released from
the regulator.

5. PERSONAL PROTECTIVE EQUIPMENT

The normal personal protective equipment worn when working
with hazardous materials generally provides inadequate pro-
tection from flames or heat. The person performing the work
shall supplement the existing equipment with the following:

"o Welding gloves fashioned from leather or other
fire-resistant material

"o Apron or jacket fashioned from leather or other

fire-resistant material

"o Chapps, if necessary, for leg protection

"o Eye protection and face protection with
appropriate ANSI darkened lenses

"o If necessary, flash-fire protection. Note:
normal chemical protective clothing is inappro-
priate for fire situations.

6. HOT WORK PE'RMIT

6.1 No employee of OHM is to begin hot work unless a hot
work permit has been obtained. It is the responsibil-
ity of the project supervisor to request this permit.
The hot-work permit shall be signed by the supervisor
and site safety officer and explained to each affected
employee.

6.1.1 It is the responsibility of the project super-
visor to see that workers comply with all
safety practices of the hot work permit.
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6.2 The not work permit will be valid for a single work
shift only. On projects requiring more than a single
work shift, a new permit shall be completed at the
start of each shift. The permit shall be displayed at
the project site.

6.3 At the conclusion of the project, the hot work mermilts
will be forwarded to the site project control techni-
cian and placed in the project file.

Sw
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0 HOT WORK PERMIT

Date: Time:

Location:

Isssued to:

Site Safety Cfficer:

Supervisor:

Do not cut or use other open-flame or spark producing equipment until the following precautions have
been taken.

Protective Equipment used

(Initial Each Item)

The location where the work is to be done has been personally examined.

Any available fire protection systems are in service.

There are no flammable dusts, vapors, liquids or unpurged tanks (empty) in the area.

Explosimeter reading < 10% LEL

All combustibles have been moved away from the operation, or otherwise protected
with fire curtains or equivalent.

Ample portable fire extinguishing equipment has been provided.

Arrangements have been made to patrol the area for at least 1/2 hour after the work
has been completed.

The phone number for the local Fire Department is

This form must be filled out daily whenever HOT WORK is being conducted and
posted at the jobsite.
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1. POLICY

OF-4 and its contractors will provide a safe workplace for
construction/demolition activities in compliance with this
procedure, this manual, and all applicable regulations.

2. PURPOSE

This procedure provides fundamental safety rules specifical-
ly addressing construction/demolition projects.

3. JOB SAFETY PLANNING

3.1 In preparing the estimate, a realistic sum of money
for safety requirements in accordance with conditions,
company safety policies, federal and state safety and
health regulations, owner, and other regulatory agency
specifications is to be included.

3.2 Hold a pre-job planning meeting soon after conTt
award to discuss:

3.2.1 Owner, company, regulatory agency require-
ments.

3.2.2 Hazards and control measures involving COMPANY
EMPLOYEES, equipment and materials (refer to
the federal and state safety and health regu-
lations for specific requirements to include
the following topics:

"o Personal protective equipment required.

"o Lighting for night operations.

o Fire prevention, fire fighting equipment.

"o Ladders, scaffolds, nets, overhead protec-
tion and other temporary structure safety
requirements.
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"o First aid and medical re cuirements.

"o Traffic patterns, haul road layout, desig-
nated parking areas.

"o Sanitary requirements, drinking water.

"o Security.

Hazards and control measures involving
members of the PUBLIC AND/OR THEIR PROPER-
TY. Address the following:

o Public vehicular traffic exposure - need
for signs, barricades, flashers, flagmen,
detours, traffic lights.

"o Public pedestrian and children - need for
temporary walkways, overhead protection,
watchmen, securing equipment, fenC.-,,!T-and
other methods of protection and denial of
access.

"o Railroad - protection required, notifica-
tion to railroads of our operation, secur-
ing train schedules, flagmen, signs,
warning signals, reduced speed, special
insurance

"o Utilities - underground and overhead-lo-
cating and marking, notification of
schedules, special insurance.

"o Use of flashing yellow lights on equipment
working in and around traffic.

3.2.4 Prepare a site safety plan to be used as a
guide in ordering safety documents and in
developing the safety program at the start of
the job.
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3.2.5 Order safety equipment to arrive ahead of
need. Spell out safety features desired on
new equipment being purchased. Check rented
equipment before making agreements to be sure
equipment has essential safety features.

3.3 •eview Site Safety Plan:

3.3.1 Status of safety equipment ordered.

3.3.2 Any changed conditions and effect on safety
requirements.

3.3.3 Notifications to railroads, utility
companies.

3.3.4 Contacts with insurance carrier to obtain
their recommendations.

3.4 Safety inspection of equipment: correct defiE'!ies
before equipment goes to work. Required safety fea-
tures must be installed on rented units.

3.5 Review safety program with subcontractors to familiar-
ize them with requirements for safety. Give them a
copy of the written program.

4. ORIENTATION OF JOB SITE PERSONNEL

4.1 Each employee is to be instructed in the recognition
and avoidance of unsafe conditions and the regulations
applicable to his/her work environment to control or
eliminate hazards or exposures to illness and injury.

4.2 The following paragraphs describe the methods to be
used and records to be maintained in the indoctrina-
tion session and tailgate meetings.



C-21

OHM HEALTH AND SAFETY PROCEDURES

NUMBER

32

PAGE
SUBJEC. : CONSTRUCTION/DEMOLITION 4 of 8

DATE FIRST
PUBLISHED

5/89

4.2.1 New employees working in non-office environ-
ments shall be provided indoctrination as to
the company safety program job site rules and
safety rules pertaining to their job assign-
ments prior to beginning work. This orienta-
tion shall be conducted by personnel knowl-
edgeable in the requirements.

4.2.2 Upon completion of the review of the site
safety plan, workers will sign the acknowl-
edgement.

5. PROTECTION OF TME PUBLIC

All necessary precautions shall be taken to prevent injury
to the public or damage to property of others. Precautions
to be taken shall include, but are not limited to the fol-
lowing:

5.1 Work shall not be performed to any area occupOeý*y
the public unless specifically permitted by the con-
tract or in writing by the construction manager.

5.2 When it is necessary to maintain public use of work
areas involving sidewalks, entrances to buildings,
lobbies, corridors. aisles, stairways and vehicular
roadways, trade cintractors shall protect the public
with appropriate gra:drails, barricades, temporary
fences, overhead protection, temporary partitions,
shields and adequate visibility.

5.3 Sidewalks, entrances to buildings, lobbies, corridors,
aisles, doors or exits shall be kept clear of obstruc-
tions to permit safe entrance and exit of the public
at all times.

5.4 Appropriate warnings and instructional safety signs
shall be conspicuously posted where necessary. In ad-
dition, a signalman shall control the movement of mo-
torized equipment in areas where the public might be
endangered.
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5.5 Sidewalks, sheds, canopies, catch platforms and appro-
priate fences shall be provided when it is necessary
to maintain public pedestrian traffic adjacent to the
erection, demolition or structural alternation of out-
side walls on any structure.

5.6 A temporary fence shall be provided around the perime-
ter of above ground operation adjacent to public
areas. Perimeter fences shall be at least six (6)
feet high.

They may be constructed of wood or metal frame and
sheathing, wire mesh, or a combination of both. When
the fence is adjacent to a sidewalk near a street in-
tersection, at least the upper Eection of fence shall
be open wire mesh from a point not over four (4) feet
above the sidewalk and extending at least twenty-five
(25) feet in both directions from the corner of the
fence or as otherwise required by local conditions.

Guardrails shall be provided on both sides of vehicu-
lar and pedestrian bridges, ramps, runways, and
platforms. Pedestrian walkways elevated above adjoin-
ing surfaces, or walkways within six (6) feet of the
top of excavated slopes or vertical banks shall be
protected with guardrails. Guardrails shall be made
of rigid materials capable of withstanding a force of
at least two hundred (200) pounds applied in any di-
rection at any point in their structure. Their height
shall be approximately forty-two (42) inches. Top
rails and posts may be two (2) inches by four (4)
inches dressed wood or the equivalent. Intermediate
horizontal rails at mid-height and toe boards at
platform level may be one (1) inch by six (6) inch
wood or the equivalent. Posts shall not be over eight
(8) feet apart.

5.7 Barricades where required shall be secured against
accidental displacement and shall be maintained in
place except where temporary removal is necessary to
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perform the work. During the period a barricade is
temporarily removed for the purpose of work, a
watchman shall be placed at all openings.

5.8 Temporary sidewalks shall be provided when a permanent
sidewalk is obstructed by the trade contractor's oper-
ation. They shall be installed in accordance with the
requirements listed above.

5.9 Warning lights shall be maintained from dusk to sun-
rise around excavations, barricades or obstructions in
plant areas. Illumination shall be provided from dusk
to sunrise for all temporary walkways in both plant
and construction areas.

6. HOUSE:KEEPING

A basic concept in any effective prevention endeavor is good
housekeeping. No one item has a greater impact on the over-
all success of a safety program for a construction pt t.

The importance of good housekeeping is such that it must he
planned for from the beginning to the final clean-up. The
degree of attention given to housekeeping will normally be
reflected in the accident record, as well as in construction
efficiency.

6.1 During the course of construction, work areas, pas-
sageways, and stairs in and around buildings and
structures shall be kept clear of debris. Construc-
tion materials shall be stored in an orderly manner.
Storage areas and walkways on the site shall be main-
tained free from dangerous depressions, obstructions,
and debris.

6.2 The essential elements of good housekeeping are:

o Orderly placement of materials, tools, and
equipment.
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o Placing receptacles at appropriate locations
for the disposal of miscellaneous rubbish.

o Prcmpt removal and disposal of trash and waste
materials.

o Locating air and water lines, welding leads,
and burning hose in positions that eliminate
"tripping hazards.

7. SCAFFOLDING

0 7.1 The footings and anchorage for scaffolds shall be
sound, rigid, and capable of carrying the maximum in-
tended load without settling or displacement.

7.2 A safe means of access to and egress from the work
level must be provided. Ladders used for ac-
cess/egress must be secured at top and bottcm. Ladder
frame scaffolds must not be offset or used wif"h.er
scaffold frames.

7.3 No scaffold shall be erected, moved, dismantled, or
altered, except under the supervision of competent
persons.

7.4 Scaffolds and their components shall be capable of
supporting without failure at least four times their
maximum intended load.

7.5 Guardrails and toeboards shall be installed on all
open sides and ends of platforms more than ten (10)
feet above the ground or floor.

8. WORK AREA PROTECTION

8.1 Open sided floors and roofs. Any open area
four (4) or more feet above adjacent surfaces shall be
protected by a substantial quadrail able to resist 200
lbs. of horizontal force, a steel perimeter cable, or
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a warning system.such as flagging or caution tape in-
stalled a minimum of six feet from the surface's ex-
posed edge.

8.2 Floor openings. Floor openings through which perscn-
nel or material can pass should be protected by a cov-
er or barricade, substantial enough to withstand any
anticipated load. Covers shall be anchored and iden-
tified to prevent accidental removal or displacement.

8.3 Warning signs, barricades, and flagging are to be used
to warn personnel of potential or hidden hazards or
advise of intermittent activities which might endanger
outside personnel. They are not to be used in lieu of
more effective protection.

8.4 Ventilation. Adequate ventilation or localized ex-
haust may be required to satisfy the work environment
requirement of OSHA (1926.55, 57). Such equipment as
is necessary shall be furnished by the trade •c-
tor unless other arrangements have been made in writ-
ing.

8.5 Illumination. If temporary illumination furnished by
others is inadequate, the trade contractor is respon-
sible to notify the construction manager of these de-
ficiencies.

8.6 Protection of vertical rebar. Employees shall not be
permitted to work above vertically protruding rein-
forcing steel unless it has been covered or protected
to eliminate the hazard of persons falling on it and
being impaled.
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i. POLICY

Contractors of C1-/ will comply with all applicable health
and safety regulations as well as O0LM site safety plans.

2. PL.RPOSE

The purpose of the procedure is to provide OHM contracting
agents a method to verify contractor compliance with health
and safety requirements.

. 3. REQUIRE-MENTS

3.1 Contracting agents shall forward copies of the at-tached documents to prospective contractors or subcon-
tractors as part of the contractor prequalificarion
process.

3.2 OHM contracting agents shall assure completion-the
Contractor Site Safety Rules Checklist and maint-ain
copies with the project file.

3.3 Project managers shall maintain copies of forms at
project sites for issuance to contractors.

3.4 Contractor employees shall attend a site safety plan
review prior to the start of each project and sign the
acknowledgement.

3.5 Contractors who use OHM owned personal protective
equipment or other supplies will sign the indemnifica-
tion and release agreement.

3.6 Copies of all the forms described here follow this
procedure.
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*, CONTRACTOR SITE SAFETY RULES CHECKLIST

The following check list shall be reviewed and signed by the prime contractor, and his subs, and CHM's
project manager or job site supervisor of designees, prior to the scheduled slart of a job. While the job
is in progress, where applicable, hazardous operations permits shall be obtained on a daily basis, or
more frequently, as appropnate to assure safety.

General

L.J All vehicles shall observe a maximum speed limit of 10 MPH, unless otherwise posted. There
will be no passing of moving venicles at job sites when narrow roads and short-sight
distances exist.

r7 Hard hat and approved eye protection are required at all times except in designated areas.

El Smoking or eating is permitted only in designated areas.

M Contractor is expected to maintain good housekeeping during the duration of work. Daily
trash pick up is required. At the end of the job the Contractor shall leave the job site in at least
as good an appearance and condition as it was found.

M Contractor is to provide first-aid kit. Contractor hearby prescribes emergency hospital as
indicated below:
Hospital: Phone:

Address:

r-J Review with site supervisor the emergency evacuation route and telephone location. In case
of emergency, notify site supervision immediately and call the appropr;ate servic .'
Fire Department:

Ambulance:

Sheriff:

E] OHM work rules also prohibit:

* Possession or consumption of intoxicants or illegal drugs or narcotics
. Violation of Federal and State safety regulation
• Gambling
• Possession of firearms

F Fighting, horseplay, or practical joking
. Sabotage or pilfering
* Running, except in an emergency

SAll accidents (personal injury or property damage) shall be reported to the site supervisor as
soon as emergency conditions no longer exist. The person involved shall make a writen
accident report prior to leaving the site, unless prevented by emergency conditions, e.g.,
injury.
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, There snail be no personnel on the wor* sile except for authorized contrac*or/
subcontractor employees without OHM management approval.

OHM representative has discussed with the contractor and his subcontractors, the
nature of the potential hazards that may be encountered.

Hazardous Atmospheres and Hazardous Environments

CD Contractor shall provide his own calibrated combustible gas I oxygen analyzer or
other instruments for checking areas before confined space, hot work. or other work
in hazardous atmospheres or environments. Contraclor is responsible for all testing
and montoring required by applicable regulations. No testing by OHM shall be in lieu
of above requirements.

[] Contractor shall provide a standby during confined space work and a fire wa*ch
during hot work.

EJ Hot work, confined space entry, line opening procedures. scaffolding, use of hea•y
equipment, excavations and trenching, and other planned hazardous atmospheres
and hazardous environment activities shall be reviewed with site supervisor before
commencing work.

[] Contractor personnel shall know the location of the nearest fire extinguisher, fire
water line, safety shower, and eye bath.

r7 Any change of conditions around hot work, confined space, or other hazardous
atmosphere or hazardous environment areas which could affect previous test
readings or safety conditions shall invalidate all permits and approvals. Retesting or
reevaluation of the area, by a designated person, is required before work can be
resumed.

Contractors are expected to brief their employees and enforce these rules. OHM management
may stop or suspend work, at no cost to OHM, any time the Contra%,tor fails to cozrnyitf
Thortec International Safety Requirements.

Contractor Signature Date OHM Representative Date
Signature

Name Printed Name Printed
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INDEKI IFICATION AND RELEASE AGRELE1?T

FOR AND IN CONSIDERATION OF the use by the undersigned of property
belonging to O.H. ý'aterials Corp. (hereinafter referred to as "OHM") and
vhich may include full-face mask respirators, self-contained breathing
apparatus, and other equipment and supplies, and other good and valuable
considefation, the undersigned, for himself and his successors, ana assigns,
does hereby release and discharge OHM, their officers, employees, agents,
and subcontractors from any and all claims, actions, demands, damages,
costs, loss of services, expenses, compensation, third-party actions, or
suits, including attorreys fees, arising and resulting from the aforemen-
tioned use of property, equipment, or supplies belonging to OHM.

In particular, the undersigned, for himself and his successors, and
assigns, agrees to save, hold harmless, protect, indemnify, and defend OHM,
and its officers, employees, .agents, and subcontractors against any and all
claims, actions and expenses as above described, vhether for bodily injury,
property damage or destruction, or both, arising or resulting in any way
from rhe use by the undersigned of property of OHM and agrees to save, hold
harmless, protect, indemnify, and defend OHM against any such claims,
actions, or expenses, referenced above, that might be brought against OHM by
any third persons or the heirs, successors, executors or assigns of the
undersigned.

The undersigned acknowledges by the signing hereof that he has care-
fully read this Agreement, understands the contents thereof, and has freely
and voluntarily signed the same.

VITNESS my hand this day of , 19.

SIGNED AND ACKNOVLEDGED
IN THE PRESENCE OF:
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APPENDIX D

WORKER ACKNOWLEDGEMENT TO HEALTH
AND SAFETY PLAN
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WORKER ACKNCWLEDGEMENT TO HEALTH-AND-SAFE-TY PLAN

I HAVE READ 7=-7 SITE--SAFE-TY PLAN FOR THIS SITE AND FULLY
UNDERSTAND ITS CONTENTS.

NAM- DATE
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UNTED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V1

999 18th STREET - SUATE 500

DENVER, COLORADO 80202-2405
JUL 3 1 1989

Ref: 8HWM-SR

Mr. Donald L. Campbell
Office of the Program Manager
Rocky Mountain Arsenal
ATTN: AMXRM-PM
Commerce City, Colorado 80022-2180

Re: Rocky Mountain Arsenal (RMA)
Draft Final Task Plan, Hydrazine
9lending and Storage Facility
(HBSF), Interim Response Action
Implementation, June 1989.

Dear Mr. Campbell:

We have reviewed the above referenced document and the
accompanying Sampling Design Plan, Quality Assurance Program
Plan, and the Safety Plan for this IRA. We have the enclosed
comments. The more important issues were discussed at the HBSF

.Subcommittee on July 21, 1989, and were resolved in these
discussions with Army representatives. Please contact
Linda Grimes at (303) 293-1262, if you have questions on this
matter.

Sincerely,

onnally Mears
EPA Coordinator for RMA Cleanup

Enclosure

cc: Jeff Edson, CDH
David Shelton, CDH
Vicky Peters, CAGO
Lt. Col. Scott P. Isaacson
Chris Hahn, Shell
R. D. Lundahl, Shell
John Moscato, DOJ
David Anderson, DOJ

9 E-1
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. COMMENTS ON THE DRAFT FINAL TASK PLAN, THE SAMPLING DESIGN PLAN,
THE QUALITY ASSURANCE PROGRAM PLAN, AND THE SAFETY PLAN FOR THE

HYDRAZINE BLENDING AND STORAGE FACILITY
INTERIM RESPONSE ACTION IMPLEMENTATION

JUNE 1989

1. Passages from the Decision Document, on pages 33, 34 and 52,
reflect EPA's understanding of the Army's agreed approach to
treatment of the hydrazine blending and storage facility
wastewater. The Army agreed to attempt lowering of the detection
limit for NDMA and extrapolaticn of the treatment curve to attain
the Ambient Water Quality Criteria for NDMA of 1.4 ppt, prior to
release from the treatment system. Following discussions with
Army staff, it is our understanding that page 7, Section 1.2.4,
and page 9, Section 2.2.2, of the Draft Final Task Plan, will be
modified to reflect the approach agreed upon in the Decision
Document.

2. As discussed at the HBSF Subcommittee and as agreed by the
Army, we wish to emphasize that we fully anticipate compliance
with ARARs established for this IRA, during the onpost pilot
treatment studies. Further, all onpost treatability studies,
with potential for releases, are subject to ARARs analysis and
compliance.

3. Although soils and groundwater remediation are not within
the scope of the IRA, we recommend the development of a certified
reporting limit for the NDMA in soils, to be conducted during the
IRA work. These issues were discussed at the HBSF Subcommittee,
and the Army representatives suggested inclusion of this soil
sampling as part of the data gap soils study. We request that
soils sampling in the HBSF area following decommissioning be
considered a data gap and be addressed by that soil sampling
program.

4. It is our understanding that the assumption that destruction
of NDMA would appropriately destroy other contaminants (including
chlorinated hydrocarbons) would be further assessed during the
initial system tests to properly select compounds to be
monitored. Based on discussions with Army representatives, the
currently planned pilot testing and startup testing will ihclude
this evaluation.

5. We have concerns that potential air release of NDMA was
evaluated for workers only and not offpost areas. At our
request, Army representatives have agreed to conduct an
evaluation of the potential for the exposure of offpost areas and
the placement of statements in the Task Plan to reflect this.

6. The plan does not monitor for BOD 5 and chemical oxygen
demand of the effluent from the treatment system. The BOD 5 and
chemical oxygen demand should be compared with the influent
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* levels to predict the potential loading of BOD on the sewage
treatment plant. A discharge of 1,000 gallons of treated
wastewater with a high BOD concentration could have an adverse
effect on the sewage treatment plant, possibly causing a
violation of the effluent limitations in the NPDES permit.

7. Draft Final Task Plan, page 5, clarify the text that further
treatment of the 10,000 gallons of startup wastewater may be
necessary to achieve acceptable discharge levels. What is the
anticipated storage time in tanks?

8. Draft Final Task Plan, page 7, last paragraph, is there a
prediction of the anticipated quantity of rinse water produced
and subsequently treated by this system and released to the sewer
system? The decommissioning phase should review other methods to
decontaminate the storage units, since the levels of NDMA in the
air within the tanks used to blend, formulate, and store
hydrazine ranges from 0.20 ug/m 3 to 28 ug/m 3 (page 8, Draft Final
Safety Plan).

9. Draft Final Task Plan, pages 5 and 11, we note that weather
impacts have been considered in the selection and design of the
electrical system. Have temperature effects on the UV/oxidation
process performance been evaluated?

10.' Draft Final Task Plan, pages 9 and 10, and Draft Final
Sampling Design Plan, pages 5 and 6, the text states that
pretreatment may be necessary to remove sediments, metals, and
other contaminants.- The concentrations of other contaminants
should be better evaluated and Table 2.1 expanded to indicate
their levels. This assessment should include the analyses
results for pH, hardness (scale control on UV quartz tubes),
total organic carbon, chloride, ammonia, nitrate, etc. Also,
further testing should be done to better define the concentration
levels; for example, Table 2.1 lists UDMH at concentrations
ranging from greater than 5 to 1000 ppm. If the impact of
concentration variation on system optimization has been
evaluated, the results should be presented.

11. Draft Final Task Plan, page 11, since the catalyst has not
been identified at this point, its effluent discharge may not be
regulated as part of the NPDES discharge to the RMA sanitary
sewer. After a catalyst has been selected, notify EPA so that we
can assure proper monitoring is occurring.

12. Draft Final Task Plan, pages 12 and 13, the text states that
the supervision of the treatment process will be limited to 16
hours; will the reaction proceed unmonitored by an operator
beyond this'point? Will there be checks/alarms to alert
temperature buildup or leakage; is there a remote alarm
notification system? It is stated that an automatic shutdown
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* will occur in the event of a system failure; are any operator
procedures required following automatic shutdown?

13. Draft Final Safety Plan, page 7, is ground water monitoring
being conducted for the inground concrete tank? Is this tank
covered?

14. Draft Final Safety Plan, page 7, from what drum filling and
washing operations were residues collected and stored in the in-
ground concrete tank?

15. Draft Final Safety Plan, page 7A, the figure should include
the location of the inground tank and the equipment sheds.

16. Draft Final Safety Plan, page 23, Section 6.6, what are the
predetermined concentrations against which ambient air levels
will be monitored?

17. Draft Final Safety Plan, refer to earlier Comment 5,
regarding public protection, the system will be equipped with an
audible alarm activated when the Threshold Limit Value (TLV) of
0.1 ppm is exceeded. When the plant is unattended, the
audible/visual alarm will be activated, how will RMA personnel be
aware of the alarm; is there a remote alarm notification system?
Also, this section establishes a notification procedure, which is
not inclusive of -public notification. Procedures and levels must
be determined that are protective of the public and a contingency
plan developed for releases that could impact public health.

18. Draft Final Sampling Design Plan, pages 8 and 10, in regard
to the evaluation of the off-gassing from a non-ozone system,
there are contradictions. In one case, it is stated that the
off-gas stream will not be sampled; in the second instance, it is
stated that the off-gassing from the hydrogen peroxide process
will be evaluated. Please amend the text to clarify this
apparent contradiction.

19. Draft Final Sampling Design Plan, page 13, are CRLs
currently in existence for other contaminants of concern in the
wastewater?

20. Draft Final Quality Assurance Program Plan, page 4, please
list what materials, other than anhydrous hydrazine and
unsymmetrical dimethylhydrazine, were loaded and unloaded here.
Also, expand the text to include any history of spills of these
substances here.

21. Draft Final Quality Assurance Program Plan, pages 5 and 7,
it is our understanding that the Draft Implementation Document.
will address the treatment of the approximately 300,000 gallons
of hydrazine wastewater. Further, we understand that the
selection of the "full-scale treatment system" and its startup
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testing will occur following review and comment by the parties of
the Implementation Document (refer to Sections 22.13 and 22.14 of
the FFA). Please amend the text to reflect that this agreed
procedure will be followed.

22. Draft Final Task Plan, the following technical information,
regarding the bench scale/pilot testing program, is requested:

a. What type of reactor system is going to be used for the
bench scale test and what are the scale-up problems
associated with that system?

b. Are different intensity UV lamps to be evaluated in
this phase?

c. Are different UV wavelengths to be evaluated in this
phase?

d. What data will be generated to do the treatment
extrapolation for NDMA required by the Final Decision
Document?

e. Are different treatment pHs to be evaluated?

f. Will the effluent from the bench/pilot testing be
evaluated for the formation of degradation by-products

* which have been observed ih other testing?

g. Will pH measurements be taken on the influent and
effluent samples from the bench/pilot testing?

h. Will the sampling procedure minimize vapor space in the
sample containers to ensure that VOCs are not purged
from the sample during transport?
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testing will occur following review and comment by the parties of
the Implementation Document (refer to Sections 22.13 and 22.14 of
the FFA). Please amend the text to reflect that this agreed
procedure will be followed.

22. Draft Final Task Plan, the following technical information,
regarding the bench scale/pilot testing program, is requested:

a. What type of reactor system is going to be used for the
bench scale test and what are the scale-up problems
associated with that system?

b. Are different intensity UV lamps to be evaluated in
this phase?

c. Are different UV wavelengths to be evaluated in this
phase?

d. What data will be generated to do the treatment
extrapolation for NDMA required by the Final Decision
Document?

e. Are different treatment pHs to be evaluated?

f. Will the effluent from the bench/pilot testing be
evaluated for the formation of degradation by-products
which have been observed in other testing?

g. Will pH measurements be taken on the influent and
effluent samples from the bench/pilot testing?

h. Will the sampling procedure minimize vapor space in the
sample containers to ensure that VOCs are not purged
from the sample during transport?

FCD:July 31 , 1989:asap\hbsfrv.new

bcc: Connally Mears, 8HWM-SR
Linda Grimes, 8HWM-SR
Kay Modi, 8HWM-SR
Bill Clemmens, 8RC
Mike Gaydosh, 8RC
Bruce Ray, 8RC
Mike Smith, CDM
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RESPONSES TO COMMENTS SUBMITTED BY THE
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VIII, ON THE

DRAFT FINAL TASK PLAN, SAMPLING DESIGN PLAN,
QUALITY ASSURANCE PROGRAM PLAN, AND SAFETY PLAN FOR THE

HYDRAZINE BLENDING AND STORAGE FACILITY
INTERIM RESPONSE ACTION

Comment No. I

Passages from the Decision Document, on pages 33, 34, and 52. reflect EPA's understanding of the
Army's agreed approach to treatment of the hydrazine blending and storage facility wastewater.
The Army agreed to attempt lowering of the detection limit for ND.fA and extrapolation of the
treatment curve to attain the Ambient Water Quality Criteria for NDAiA of 1.4 ppt. prior to release
from the treatment system. Following discussions with Army staff, it is our understanding th,
page 7, Section 1.2.4, and page 9. Section 2.2.2, of the Draft Final Task Plan, will be modified to
reflect the approach agreed upon in the Decision Document.

Resoonse

EPA's understanding is correct, and the text of the Task Plan has been modified to reflect the
approach agreed upon in the Decision Document.

Comment No. 2

As discussed at the HBSF Subcommittee and as agreed by the Army, we wish to emphasize that :we
fully anticipate compliance with ARARs established for this IRA during the onpost pilot treatment
studies. Further, all onpost treatability studies, with potential for releases, are subject to ARARs
analysis and compliance.

Resoonse

Comment noted.

Comment No. 3

Although soils and groundwater remediation are not within the scope of the IRA, we recommend the
development of a certified reporting limit for NDMA in soils to be conducted during the IRA work.
These issues were discussed at the HBSF Subcommittee, and the Army representatives suggested
inclusion of this soil sampling as part of the data gap soils study. We request that soils sampling
in the HBSF area following decommissioning be considered a data gap and be addressed by that
soil sampling program.

Response

EPA's understanding that soils and ground-water remediation are not within the scope of the IRA
is correct; therefore, a CRL for NDMA in soils will not be developed during the IRA work. Soil
sampling for NDMA in the HBSF area was conducted in 1988 and 1989. The data and results
were presented in the "Final Phase I Contamination Assessment Report, Site 1-7, Hydrazine
Blending and Storage Facility, Version 3.2" (September 1988) and in the "Final Phase II Data
Addendum, Site 1-7, Hydrazine Blending and Storage Facility, Version 3.1" (February 1989). It
should be noted that no NDMA was detected at or above detection limits in either study and that
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the detection limit was lowered by a factor of 10 between Phase I and Phase II. The Army
believes that sufficient data already exist on NDMA in soils in the HBSF area and therefore does
not consider HBSF soils sampling for NDMA to be a data gap.

Comment No. 4

It is our understanding that the assumption that destruction of NDMA would appropriately destroy ]
other contaminants (including chlorinated hydrocarbons) would be further assessed during the
initial system tests to properly select compounds to be monitored. Based on discussions with Army
representatives, the currently planned pilot testing and startup testing will include this evaluation.

Response

EPA's understanding is correct.

Comment No. 5

We have concerns that potential air release of NDMfA was evaluated for workers only and not
of fpost areas. At our request, Army representatives have agreed to conduct an evaluation of the
potential for the exposure of offpost areas and the placement of statements in the Task Plan to
reflect this.

Response

EPA's understanding is correct, and the following text will be added as a seventh bullet in
Section 1.1.3.2 of the Task Plan: "The EPA Industrial Source Complex Dispersion Model (EPA,
1987) will be used to determine whether exposure to Off-Post areas will occur if airborne NDMA
is released from the hydrazine wastewater treatment system."

Comment No. 6

The plan does not monitor for BOD 5 and chemical oxygen demand of the effluent from the
treatment system. The ROD and chemical oxygen demand should be compared with the influent
levels to predict the potential loading of BOD on the sewage treatment plant. A discharge of 1,000
gallons of treated wastewater with a high BOD concentration could have an adverse effect on the
sewage treatment plant, possibly causing a violation of the effluent limitations in the NPDES
permit.

Response

Based on the existing analytical results for hydrazine wastewater at the HBSF and anticipated
concentrations of NDMA, hydrazine fuels, and other organics in treated effluent from the
hydrazine wastewater treatment system, the BODs and COD concentrations in the treated effluent
are expected to be insignificant.

To verify BODs and COD concentrations in the treated effluent from the hydrazine wastewater
treatment system, BODs and COD analyses will be included in the start-up testing program.
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* •Comment No. 7

Draft Final Task Plan, page 5, clarify the text that further treatment of the 10,000 gallons of
startup wastewater may be necessary to achieve acceptable discharge levels. What is the anticipated
storage time in tanks?

Response

Treated effluent from the chemical oxidation/UV treatment system will be stored in effluent
storage tanks prior to discharge. Samples of the effluent will be shipped for analyses to the
analytical laboratory certified for analysis of NDNIA and hydrazine fuels. Based on the results of
the analyses relative to CRLs for these compounds, the treated effluent will be either discharged
to the RMA sanitary sewer or directed to the hydrazine wastewater treatment systemi for further
treatment.

The anticipated storage time for the treated effluent is approximately 30 days, the length of time
required to receive preliminary corrected results from the analytical laboratory.

Comment No. 8

Draft Final Task Plan, page 7, last paragraph, is there a prediction of the anticipated quanittv of
rinse water produced and subsequently treated by this system and released to the sewer system?
The decommissioning phase should review other methods to decontaminate the storage unlits, since
the levels of NDVA. in the air within the tanks used to blend, formulate, and store hydrazine ran'ges
from 0.20 ig/nm3 to 28 jg/im3 (page 8, Draft Final Safety Plan).

* Response.

An estimate of the anticipated quantity of rinse water generated during decommissioning, subse--
quently treated by the hydrazine wastewater treatment system, and discharged to the RMA
sanitary sewer is not available at this time. An estimate will be prepared and will be included in
the Draft Implementation Document for decommissioning of the HBSF.

All decontamination methods were assessed in the assessment phase of the IRA and were
presented in the Final Assessment Document. The Final Decision Document for the IRA specifies
the decommissioning process.

Comment No. 9

Draft Final Task Plan, pages 5 and 11, we note that weather impacts have been considered in the
selection and design of the electrical system. Have temperature effects on the UV/oxidation
process performance been evaluated?

Response

Temperature effects on the performance of the UV/oxidation process treating hydrazine waste-
water from the HBSF have not been evaluated to date. These effects will be evaluated during the
start-up testing phase of this task. The temperature of the hydrazine wastewater will increase
during the UV/oxidation process. A chiller will be included with the hydrazine wastewater
treatment system to control temperature increase.
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Comment No. 10

Draft Final Task Plan, pages 9 and 10, and Draft Final Sampling Design Plan. pages 5 and 6, the
text Stales that pretreatment may be necessary to remove sediments, metals, and other contaminants.
The concentrations of other contaminants should be better evaluated and Table 2.1 expanded to
indicate their levels. This assessment should include the analyses results for pH. hardness (scale
control on UV quartz tubes), total organic carbon, chloride, ammonia, nitrate, etc. Also, further
testing should be done to better define the concentration levels: for example, Table 2.1 lists UDMH
at concentrations ranging from greater than 5 to 1000 ppm. If the impact of concentration
variation on system optimization has been evaluated, the results should be presented.

Response

The impact of concentration variation on optimization of the hydrazine wastewater treatment
system has not been evaluated to date. Additional sampling and analysis of the contents of the
three tanks that contain hydrazine wastewater at the HBSF will be conducted to better assess
concentrations of the parameters listed in Table 2.1 of the Draft Final Task Plan. Analyses for
parameters that may affect performance of the hydrazine wastewater treatment system (e.g.. pH,
hardness) will be performed. The sampling locations, parameters, and methods of analysis for
this additional sampling and analysis will be presented as an addendum to the Sampling Design
Plan prior to the work being performed.

Comment No. I I

Draft Final Task Plan, page 11, since the catalyst has not been identified at this point, its effluent
*ill discharge may not be regulated as part of the NPDES discharge to the RMA sanitary sewer. After

a catalyst has been selected, notify EPA so that we can assure proper monitoring is occurring.

Response

Comment noted. The Army will coordinate with EPA to ensure that necessary revisions are made
to the NPDES permit application where appropriate. EPA will be notified when a catalyst has
been selected.

Comment 12

Draft Final Task Plan, pages 12 and 13, the text states that the supervision of the treatment
process will be limited to 16 hours; will the reaction proceed unmonitored by an operator beyond
this point? Will there be checks/alarms to alert temperature buildup or leakage; is there a remote
alarm notification system? It is stated that an automatic shutdown will occur in the event of a
system failure; are any operator procedures required following automatic shutdown?

Response

No remote alarm notification system is planned, as an operator will be present at all times during
system operation. Instrumentation will be included with the system to monitor process parameters
such as temperature, pH, pressure, and flow rate. Real-time monitoring will be included for
airborne hydrazine fuels. Non-real-time monitoring will be performed for airborne NDMA.
Tanks within the system will include high-level alarms.
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Operator procedures following automatic shutdown will be required. These procedures will be
outlined in the Draft Operation and Program Manual for the hydrazine wastewater treatment
system. This manual will be prepared prior to start-up operation of the system.

Comment No. 13

Draft Final Safety Plan. page 7. is ground water monitoring being conducted for the inground
concrete tank? Is this tank covered?

Response

Ground-water monitoring for the in-ground concrete tank/sump will not be conducted as a part
of Phase I of this IRA. The tank is not covered.

Comment No. 14

Draft Final Safety Plan, page 7. from what drum filling and washing operations were residues
collected and stored in the inground concrete tank?

Response

The statement on page 7 of the Draft Final Safety Plan regarding drum filling and washing
operations refers to page 1-13 of the Final Assessment Document, which states that dirty drums
and drums to be reused were cleaned before filling, and residues were poured into the in-ground
tank/sump. This statement reflects all information in the available documents.

Comment No. 15

Draft Final Safety Plan, page 7A, the figure should include the location of the inground tank and
the equipment sheds.

Response

Figure 3.1 of the Final Safety Plan has been modified to show the locations of the in-ground tank
and equipment sheds.

Comment No. 16

Draft Final Safety Plan, page 23, Section 6.6, what are the predetermined concentrations against
which ambient air levels will be monitored?

Response

The U.S. Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits
(PELs) and American Conference of Government Industrial Hygienists (ACGIH) Threshold Limit
Values (TLVs) for hydrazine, MMH, and UDMH are as follows:
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S PEL and TLV

Hydrazine 0.1 ppm

MMH 0.2 ppm

UDMH 0.5 ppm

Comment No. 17

Draft Final Safety Plan, refer to earlier Comment 5. regarding public protection, the system will
be equipped with an audible alarm activated when the Threshold Limit Value (r"LV) of 0.1 ppm is
exceeded. When the plant is unattended, the audible ' visual alarm will be activated, how will RMA
personnel be aware of the alarm; is there a remote alarm notification system? Also, this section
establishes a notification procedure, which is not inclusive of public notification. Procedures and
levels must be determined that are protective of the public and a contingency plan developed for
releases that could impact public health.

Response

No remote alarm notification sstem is planned, as an operator will be present at all times du.ing
system operation. PMRMA has an established notification procedure that will be followed.

Comment No. 18

S Draft Final Sampling Design Plan, pages 8 and 10, in regard to the evaluation of the off-gassing
from a nonozone system, there are contradictions. In one case, it is stated that the off-gas strean,
will not be sampled: in the second instance, it is stated that the off-gassing from the hydrogen
peroxide process will be evaluated. Please amend the text to _:arify this apparent contradiction.

Resoonse

Section 3.1.5 of the Sampling Design Plan refers to off-gas testing during bench/pilot-scale
testing; no off-gas testing is planned for the non-ozone unit during bench/pilot-scale testing.
Section 3.2.4 refers to off-gas testing during start-up testing; the selected treatment unit will be
tested for off-gassing during start-up testing. Whether an ozone or a non-ozor.e chemiL.al
oxidation/UV system is selected, provisions will be incorporated in the design of the hydrazine
wastewater treatment system to collect gases that may be generated in the unit processes and tanks
employed in the treatmen: system. The design will include a series of seal water tanks, through
which off-gases must pass. At the end of a batch run during start-up operation, the seal water
will be analyzed to determine whether off-gassing occurred during the run.

Comment No. 19

Draft Final Sampling Design Plan, page 13, are CJk Ls currently in existence for other con-
taminants of concern in the wastewater?

Response

Yes. CRLs exist for all contaminants listed on page 10 of the Draft Final Task Plan except (1)
sodium hypochlorite and chlorine residuals, whikh do not have certifiable methods and (2)
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. dimethylcyanamide, N-N-dimethylformamide, I-ethyl I H 1,2,4-Triazole, and Silvex, which at
this point are considered tentatively identified comr~unds (TICs).

Comment No. 20

Draft Final Quality Assurance Program Plan, page 4, please list what materials, other than
anhydrous hydrazine and unsymmetrical dimethylhydrazine. were loaded and unloaded here. Also,
expand the text to include any history of spills of these substances here.

Resoonse

The Final Assessment Document contains the information pertaining to history of loading and
unloading as well as spills.

Comment No. 21

Draft Final Quality Assurance Program Plan, pages 5 and 7, it is our understanding that the Draft
Implementation Document will address the treatment of the approximately 300,000 gallons of
hydrazine wastewater. Further, we understand that the selection of the "full-scale treatment
system" and its startup testing will occur following review and comment by the parties of the
Implementation Document (refer to Sections 22.13 and 22.14 of the FFA). Please amend ihe text
to reflect that this agreed procedure will be followed.

Response

EPA's understanding that the Draft Implementation Document will address treatment of approxi-
mately 300,000 gallons of hydrazine wastewater is correct. Selection of the full-scale treatment
system and its start-up testing, however, will occur during the design phase of the project and
prior to issuing the Draft Implementation Document. As discussed at the RMA Subcommittee
meeting on July 21, 1989, the full-scale treatment system has been selected, and, based on the
results of the start-up testing, any necessary modifications will be implemented and recommenda-
tions for full-scale treatment will be made. Modifications and recommendations will be presented
in the Draft Final Implementation Document for review and comment by the parties, per
Sections 22.13 and 22.14 of the Federal Facility Agreement.

Comment No. 22

Draft Final Task Plan, the following technical information for the bench scale/pilot testing
program, is requested:

A. What type of reactor system is going to be used for the bench scale test and what are the

scale-up problems associated with that system:

Response

Three chemical oxidation/UV reactor system configurations will be evaluated during the
bench/pilot-scale testing program:

- Hydrogen peroxide/o7one (or ozone alone) in combination with multiple low-intensity
UV rays (254 nm wavelength): bench-scale
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- Hydrogen peroxide in combination with multiple high-intensity UV lamps (254 nm
wavelength): bench-scale

- Hydrogen peroxide/ozone (or ozone alone) in combination with a single medium-
intensity UV lamp (broad wavelength: 200 to 350 nm): pilot-scale

Scale-up problems, if any, are unknown at this time and cannot be predicted.

B. Are different intensity UV lamps to be evaluated in this phase?

Response

Yes, see response to Comment 22A.

C. Are different UV wavelengths to be evaluated in this phase?

Response

Yes, see response to Comment 22A.

D. What data will be generated to do the treatment extrapolation for NDMA required by the

Final Decision Document?

Response

Because of the volume of sample required to characterize the treated effluent generated from a
particular bench-scale or pilot-scale run, no sampling during the intermediate stages of a run is
anticipated. Thus, generation of concentration versus time curves or kinetic modeling for
treatment of NDMA is not an objective of the bench/pilot-scale testing program. Generation of
data for extrapolation of treatment for NDMA is planned for the full-scale start-up testing phase
of the task.

E. Are different treatment pHs to be evaluated?

Response

Yes. Each vendor will provide recommendations regarding optimum pH for treatment of
hydrazine wastewater from the HBSF.

F. Will the effluent from the bench/pilot testing be evaluated for the formation of degrada-
tion by-products which have been observed in other testing?

ResPonse

Yes. Refer to pages 5, 7A, 8, and 14 of the Draft Final Sampling Design Plan for the parameters
to be analyzed in the final treated effluent samples.
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G. Will pH measurements be taken on the influent and effluent samples from the bench/pilot
testing?

Response

Yes.

H. Will the sampling procedure minimize vapor space in the sample containers to ensure that

VOCs are not purged from the sample during transport?

Response

Yes.
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Shell Oil Company 0
One Shell Plaza
P 0. Box 420
Houston, Texas 77210

July 17, 1989

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AHXRM-PM: Mr. Donald L. Campbell
Rocky Mountain Arsenal, Building 111
Commerce City, Colorado 80022-2180

Dear Mr. Campbell:

Shell Oil has the following comments on the Draft Final Task Plan for
Hydrazine Blending and Storage Facility Interim Response Action Imple-
mentation, June 30, 1989:

The text at Section 6.2 of the Quality Assurance Program Plan
could be misleading by suggesting that all of the compounds
listed in Table 6.2 are target analytes for this IRA. In fact,
the compounds listed in Table 6.2 are.all compounds susceptible
to analysis by the respective method listed.

In Section 2.2 of the Draft Task Plan, why is the operating
schedule, i.e., 5-day week, 16 hours per day, treated as a
performance specification? Usually, best economies of capita:
and operating expense are realized by treating the operating
schedule as a variable.

Sinjrely,

R. D. Lundahl
Manager Technical
Denver Site Project

RDL:ajg

cc: Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-PM: Col. Daniel R. Voss
Bldg. E-4460
Aberdeen Proving Ground, MD 21010-5401

Office of the Program Manager for Rocky Mountain ArsenalL
ATTN: AMXRM-PM: Ms. Kathryn R. Cain
Rocky Mountain Arsenal, Building 111
Commerce City, Colorado 80022-2180
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cc: Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-RP: Mr. Kevin T. Blose
Rocky Mountain Arsenal, Building 111
Commerce City, Colorado 80022-2180

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-TO: Mr. Brian L. Anderson
Rocky Mountain Arsenal, Building Ill
Com•nerce City, Colorado 80022-2180

Mr. David L. Anderson
Department of Justice
c/o Acumenics Research & Technology
999 18th Street
Suite 501, North Tower
Denver, Colorado 80202

Department of the Army
Environmental Litigation Branch
Pentagon, Room 20444
ATTN: DAJA-LTE: Lt. Col. Scott Isaacson
Washington, DC 20310-2210

V.ictoria L. Peters, Esq.
Assistant' Attorney General
CERCLA Litigation Section
1560 Broadway, Suite 250
Denver, CO 80202

Mr. Jeff Edson
Hazardous Materials and Waste Management Division
Colorado Department of Health
4210 East 11th Avenue
Denver, CO 80220

Mr. Robert L. Duprey
Director, Hazardous Waste Management Division
U.S. Environmental Protection Agency, Region VITT
One Denver Place
999 18th Street, Suite 500
Denver, CO 80202-2405

Mr. Connally Mears, 8HWM-SR
EPA Coordinator for Rocky Mountain Arsenal
US EPA, Region VIII, Superfund
999 18th Street, Denver Place, Suite 500
Denver, CO 80202-2405

E-17

BRHM8919801 - 0002.0.0



cc: Mr. Thomas P. Looby
Assistant Director
Colorado Department of Health
4210 East 11th Avenue
Denver, CO 80220

0
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RESPONSES TO COMMENTS SUBMITTED BY SHELL OIL COMPANY ON THE
DRAFT FINAL TASK PLAN, SAMPLING DESIGN PLAN,

QUALITY ASSURANCE PROGRAM PLAN, AND SAFETY PLAN FOR THE
HYDRAZINE BLENDING AND STORAGE FACILITY INTERIM RESPONSE ACTION

Comment No. I

The text at Section 6.2 of the Quality Assurance Program Plan could be misleading by suggesting
that all of the compounds listed in Table 6.2 are target analytes for this IRA. In fact. the
compounds listed in Table 6.2 are all compounds susceptible to analysis by the respective method
listed.

Response

The third sentence in the first paragraph of Section 6.2 has been changed to read: "Table 6.2
presents a summary of analytical methods used for analysis of wastewater samples along with the
compounds susceptible to analysis by each method."

Comment No. 2

In Section 2.2 of the Draft Task Plan, why is the operating schedule, i.e., 5-day week, 16 hours per
day, treated as a performance specification? Usually, best economies of capital and operating
expenses are realized by treating the operating schedule as a variable.

Response

* Comment noted. Based.on previous chemical oxidation/UV treatability work by IITRI with
hydrazine wastewater, the length of a batch-mode run was estimated to be approximately
14 hours. Thus, a 16-hour time period for one batch-mode run is estimated for start-up testing
of the full-scale hydrazine wastewater treatment system at the HBSF. Results of the start-up
testing will establish the optimal batch-mode treatment time for the full-scale treatment system.
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No comments were received from the State of Colorado on the Draft Final Task Plan,

Sampling Design Plan, Quality Assurance Program Plan, and Safety Plan for the Hydrazine

Blending and Storage Facility Interim Response Action.
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